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STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

ORBITER To Be Presented

SOFTWARE To Be Presented

FCE No Constraints

GFE To Be Presented

FLIGHT READINESS To Be Presented
STATEMENT

BACKUP
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STS-103 FLIGHT READINESS REVIEW

STS-103
FLIGHT READINESS REVIEW

November 19, 1999

Orbiter
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STS-103 FLIGHT READINESS REVIEW

• Engineering Readiness Assessment
• Previous FlightAnomalies No Constraints
• Critical Process Changes To Be Presented
• Engineering Requirement Changes No Constraints
• Mission Kit Status No Constraints

• ConfigurationChanges and To Be Presented
Certification Status

• Reliability Assessment No Constraints
• Safety Assessment No Constraints

• Special Topics To Be Presented
• Fleet Wire Inspection & Repair Status
• Nose Landing Gear Lockbrace Bungee

Be!lcrank Assembly
• Panel C3 Main Engine Shutdown Switch

Decal Issue
• RCS Manifold 5 Oxidizer Isolation Valve

• MPS GO 2 ET/Orbiter 2 Inch Disconnect
• Flight Readiness Statement To Be Presented
• Backup Information
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STS-103 FLIGHT READINESS REVIEW

CRITICAL PROCESS CHANGES
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

i I No. of li Period or No. Found To Be
Items I Effectivity Critical Process

Item Reviewed Reviewed I Covered Changes
STS-103 Specific &

OMRSD Changes (RCNs) 21 Non-Flight Specific Changes 0
Approved 5129199- 10/15/99

OMRSD Waivers & 7 STS-103
Exceptions Specific 0

Approved
IDMRD Changes (MCNs) 54 5129199- 10/15199 1

IDMRD Waivers & Approved
Exceptions 4 05129199- 10/15/99

Closed
EDCPs 25 5129199- 10115/99 4

BNA Specifications 76 Released !5129199- 10/15/99

Released
BNA Drawings 593 5129199- 10/15/99 0

Approved 1Material Review 348 5129/99- 10/15/99

• All process changes were reviewed and none constrain STS-103
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STS-103 FLIGHT READINESS REVIEW

MCN OM2844M2, OMS Tank Repair Certification for
WSTF

• Authorizesthe repairrequirementsfor OMS
PropellantTank certificationat WSTF

• Full-uprepairdemonstrationwas performedusing
WSTF assemblyand test (ATP) procedures

103fpcor.ppt 11/I 6/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

EDCP 1-0081, ATP Revision for Radiator Panel Leak
Test:

• This EDCP revisedthe radiator panel ATP to replace
vacuum chamber Freon leak detectiontest with
pressure decay test using nitrogen

• Change was made to eliminate need for now obsolete
GSE at the vendor (I_MVS)

EDCP 1-0085, Radiator Panel Doubler Material Callout
Correction and Cleaning Note Addition:

• This EDCP correctedan erroneous material heat
treat designation on vendor drawing and added
cleaning notes for radiator panel strip doublers

103fpcor.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

EDCP 1-0087, Radiator Panel Cleaning Process Spec
Addition and Associated ATP Revision

• This EDCP approved a new cleaning process
specification (LMVS) silver-Teflon radiatorand a revision
to the radiatorATP to specify coverlay removal and
cleaning per the new specification.The LMVS spec
requires initialcleaning after refurbishmentusing Bioact
!05 cleaner to remove residual Latex adhesive from the
surface of the radiators

EDCP 2703-115-EW, Negative Pressure Relief Valve ATP
Change

• This EDCP revised the negative pressure relief valve
ATP to include use of computerized data gathering
equipment and associated additional pressure
transducers and flowmeters (valve is a component of
ARS pressure control system)

• The EDCP also increased the regulated nitrogen supply
for the poppet cracking and reseat pressure test to
assure the proper flow rate is reached through the valve

103fpcor.ppt 11116/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Boeing Specification MT0501-5!4 Rev E, Requirements
for Inspection of Orbiter Windows:

• Spec revisionincorporatedmoldimpressionmeasurement
groundrulesto includenottakingmold impressionsfor
defectslessthan0.002" deep for windows#2 & #5 and
lessthan0.009" deep for windows#3 and#4

• Stressanalysisconfirmeddefectswithin0.003" for window
#2 & #5, and 0.010" for window#3 & #4 are acceptablefor
restricteduse (same positiononly,noflipping)even in
highestloadregionof the glass(center)

Material Review Disposition:
• Approvedto increasecuretemperatureof aluminum

thermalcoatingpaint(TT-P-28 curedat 400°F) for payload
bay Iongeronbridges

• Longterm solutionwillbe to createprocessspecification,
MA0108-361, and new paintspecification,MB0125-098 to
preciselycontroloverallpaintprocess. Drawingchanges
will be made to providedirectdrawingcalloutsof these
specificationsfor completeconfigurationcontroloftheiruse

103fpcor.ppt 11/16/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES

103fpcor.ppt 111161991;30pm
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99
16 Modifications Were Incorporated During The
STS-103 Processing Flow:

• Nine are flying for the first time

• MCR 19030 Airlock venting mod IDiscussionItem I
• MCR 19331 Tunnel adapter lighting wiring - backout

• MCR 19398 Space-To-Space Orbiter Radio (SSOR) -
backout

• MCR 19362 Drag chute mortar box upgrade
• MCR 19392 BHS and body flap acoustic cap

• MCR 19268 External airlock canopy - partial
• MCR 11621 AC bus wire harness separation

• MCR 11621 TSA fitting and blanket mod

• MCR 18883 Advanced air data transducer I DiscussionItemI

• MCR 19156 Lightweight lockers [Discussion Item ]
All Required Certification Documentation Have Been
Submitted and Are Approved

103fpcor.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

New AADT Is One of Four Air Data Transducers on
STS-103 and Is Installed in Slot 1

• Slot chosen because of the availabilityof high down list
data rate

New AADT Requires Less Frequent Calibration,
Reducing Maintenance Costs
New AADT Solves the Old ADTA EEE Parts
Obsolescence Problem

The AADT Will Be Deployed Incrementally in the Fleet
Over the Next Three Flights

• One AADT on STS-099, 01/13/00 (OV-105, Flight 14)

° One AADT on STS-101, 03/16/00 (OV-104, Flight 21)

• Four AADTs on STS-092, 06/14/00 (OV-103, Flight 28)

103fpcor.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

New AADT !s Mechanically, Electrically, and
Functionally Transparent to the Orbiter With a Few
Exceptions

• New AADT employsradiantcooling;eliminatingthe
forced air coolingrequiredbythe ADTA

• New AADT statuswordcontainsadditionalstatusbits

• Externalannunciationtemperaturecircuitgood status
bithas been eliminated

• Total temperaturedata notcurrentlyusedby GPCs

103fpcor.ppt 11/16/99 1:30pm



STS-103 FLIGHT READINESS REVIEV_

Orbiter/11-19-99

AADT Has Been Fully Qualified for Orbiter Service
According to Orbiter Specifications for Avionics
Hardware

• Proton radiation testing, 9/97

• Qualification testing, 11/98-2/99

• SAIL testing, 1/99

• NASA signed certification on September 3, 1999

Launch Commit Criteria (LCC) Change to Accommodate
AADT in Orbiter ADTA Slot 1 Pending Approval

• LCN No. 920R04 has been submitted to change LCC for
flight of single AADT in ADTA slot 1

• Further LCC change will be required to fly four AADTs on
an Orbiter

103fpcor.ppt 11/16/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Light Weight Middeck Stowage Lockers Are One of
Several Forward Fuselage & Cargo Bay Weight Saver
Items to Fly Over the Last Few OV-103 Flights

Other Weight Saver Items First Flight
• LW Tool Stowage Assemblies STS-96
• LW MiddeckAccommodationsRack STS-96
• LW Pallets STS-96

• LW Trays STS-95
• LiOH Bags STS-95

3 Ship Sets of LW Lockers Will Be Manufactured (132
Total Units)

• Firstshipset of 41 LW lockersdeliveredinAugust1999
• 20 LW lockerswillbe installedin fwd middeckfor

STS-103 flight

• 2nd/3rdshipsets in production- completeJan/Mar,2000
103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FIRST FLIGHT OF LIGHTWEIGHT _White
MIDDECK STOWAGE LOCKERS Organization/Date:

Orbiter/11-19-99

LW Locker Weight Savings ~ 5 ib Per Lockeri200 ib Per Ship Set

External _ Comer
Guides _ 7050 A_um

4 Places

7050 Alum

16 Places

Ftg..Latch .._
7050 Alum \ /_/_ TubeBasic
2 Places _/_ T300 Fabric, .005

_V 5056 Core, 2.6pcf
/ , Attachments

/_ 12 Places
Door Ftg

7050 Alum

2 Places _M _ _-- Edge Close-outod. Hinge Foam Adhesive

2 Places 250 Deg. T300 Fabric
Typ.

L-Door Composite
T300 Fabric, .005
5056 Core, 5.3pcf

Light Weight Locker
103fpcor.ppt 11/16i99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

MIDDECK STOWAGE LOCKERS Organization/Date:i

Light Weight Locker Design Certification Approved
July 1999

• Certified by test, analysis, & similarity
• Qualtest identifiedMilsondefect (CAR)- redesignin

work

• Included certification deviation for 20g crash load
(Milsons)

• OVEI waiver submitted for 20g crash loads (Milsons)

103fpcor.ppt 11/16/99 1:3Opm
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STS-103 FLIGHT READINESS REVIEW

ODS Venting During Deflected
STS-82 (HST-SM2) solar Panel_ I _ Solar

.-. _ "_-...._. Panel
First EVA Airlock Plume _- .............._.,_,,,

Depress Caused _,_ _,_

Unexpected l" _/Movement of the HST _ ..... -
-Yo Solar Array I

• Documented in A I k jpayload IFA No. STS- iroc vent
82-PLD-01 (Tee outlet in +/- Zo direction)

• Used position 0 (full ' __-_-'_ !]1 [_

open) of the depress

valve F °i __

External Airlock
Vent Tee

103fpcor.ppt 11/16/99 1:3Opm
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STS-103 FLIGHT READINESS REVIEW

VECB (5-19-99) Approved Modification of the Depress
Valve Inlet Cap With Small Holes to Reduce the Flow
Rate and Approved Removal of the Vent Tee Outlet to
Re-Direct the Flow for STS-103 (ref. MCR 19030)

• 2 Modified caps were completed on 8-06-99, and removal of
tee outlet was completed on 8-20-99

• Holes drilled in cap sized by analysis

Added
Vent Holes Existing Relief Hole Depress Valve

Size 0.1730 _ Size 0.078 Inch Locatedlnside _ _

__i(/_ External Airlock in Existing

Inch (6 Modified Panel AW82B
Spare J Elbow
Depress
Valve Cap

J_ Existing Screen
.... _-.. _ ............ _pm
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STS-103 FLIGHT READINESS REVIEW

External Airlock Venting Modification Certified for
Flight by Test

• Verification analysis conducted jointly by JSC and
Boeing usingthe EngineeringTest Article(ETA)

• Capstested inconjunctionwithcrewtraining
• Similarconfigurationas flightsystem

• Caps (two)were testedin numerousconfigurations
• Depressvalve in 0 and 5 positions
• Differentnumberof holesin captaped

• Tapingone holeand placingdepressvalve inthe 0 position
meetsrequirements

• HST requirementof 100 Ibs/hrmaximummet

• Planned flow meets MOD 20 minute EVA depress
time requirement

103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

PROTECT HST SOLAR ARRAYS

STS-103 Crew Trained With Modified Depress Valve
Caps

• Caps (2) stowedin lockerfor STS-103 to be usedfor
airlockventing

Crew Procedures in Place to Protect HST During
External Airlock Venting

103fpcor.ppt 11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

SPECIAL TOPICS

103fpcor.ppt 11116199 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Topic Presenter

Fleet wire inspection & repair status Doug White

Nose landing gear Iockbrace bungee Doug White
bellcrank assembly

Panel C3 main engine shutdown Doug White
switch decal issue

RCS manifold 5 oxidizer isolation Brian Werner
valve

MPS GO 2 ET/Orbiter 2 inch Tim Reith
disconnect

103fpc.or.ppt11/16/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Observation:

• STS-93 AC1 short was isolated to a mechanically
induced exposed conductor located above a rough
screw head in the lower port midbody wire tray
between bays 11 and 12

• The exposed conductor had shorted to the screw head

• During the initial inspections of OV-i 02 and OV-104,
additional wire damage was found

Concern:

• Other undetected exposed conductors could exist,
and additional shorts may occur

1031pwir. ppt 11/18/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Dou.qWhite
REPAl R SUMMARY Organization/Date=

Orbiter/11-19-99

Risk Assessment Actions Taken:

• Developed logical inspection criteria based on:
• High traffic areas

• Significant modification areas
• PRACA

• Redundancy routing and crit 1/1 circuits

• OV-103 inspected and repaired in OPF
• Vehicle inspected per logic criteria

• Damaged wire repaired

• Added wire protection as required per spec plus
additional protection in the midbody wire trays

• OV-103 retest conducted in OPF and at pad
• Most functions will be checked before the start of

launch countdown

• Some functions such as heaters require invasive
procedures to verify and will not be exercised

103fpwir ppt _1/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

I Presenter:

FLEET WIRE INSPECTION & t_
REPAIR SU MMARY IOrganization/Date:

IOrbiter/11-19-99

New Observation

• During OV-105's monoball inspection, damage was
noted on the heat shrink protective insulation

• The heat shrink was removed and the wires were
inspected for damage

• Radial cracking (exposed conductor) was found
Concern

• Per our inspection logic criteria, another aspect of the
work-induced damage root cause was identified

• Potential for undetected exposed conductor in
harnesses which may have had minor pre-existing
Kapton damage before installation of wire protection
and which are subject to frequent flexing

103fpwir.ppt 11/18/99 l:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & _ white
REPAIR SUMMARY Organiz_ate:

Orbiter/11-19-99
NO

Orbiter Wire Inspection Decision LogicYES

Redefine
Inspection
Criteria &

YES Inspect & CorrectiveRisk/Benefit
Repair Action 9

,_ 7 i,yE S

Document Rationale Cause
-S Identified

Cleared For Flight 8
Perform Inspection NO

of Areas During
OMM to Confirm

Validity of
Assumptions

'40 10
103fpwir.ppt 11/18/99 1:30pm



STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Discussion:

• The monoball wire harnesses and connectors are in
an area of the aft that require them to be moved for
access

• The monoball harnesses were not part of the original
detailed wire inspections
• This area is covered by heat shrink material and was

considered protected from the root cause of the wire
damage - physical contact

• Although they were inspected before being protected
with sleeving, minor Kapton damage allowed at the time,
combined with repeated wire flexing, led to ring cracks

• Per our logic criteria, we re-defined our inspection
criteria to evaluate areas of frequent wire flexing
• Most Orbiter harnesses are not routinely flexed

103fpwir.ppt 11/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEV

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Discussion:

• OV-103 monoball cables are suspect and will be
inspected

• Remove the heat shrink insulation and do an inspection
of all the wires in the harnesses (15 Total)

• All engine interface cables are suspect and will be
inspected

• Remove convoluted tubing and do an inspection of all
the wires in the harness

• Any damaged wire will be repaired

• Shuttle Integrated Test (S0008) will be performed for
retest

103fpwir.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAl R SUMMA RY Organization/Date:

Orbite r/11-19-99

Discussion:

• All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

• KU deployed assembly

• Flexed with each KU-DA deploy and stow

• Range of motion is limited (twist)

• Cables are manufactured with PTFE over-wrap

• Aft ET sep pyros
• Cables are demated/remated each flow

• Cables were redesigned to eliminate a pinch point

• Hi-pot tested every third flow and replaced at OMDP

• Covered with convoluted tubing at installation

• Fwd ET sep

• Cables are removed, inspected, and Hi-pot tested each
flow

103fpwir.ppt 11/18/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & Dou.qWhite
REPAIR SUMMARY Organiz_ate:

Orbiter/11-19-99
Discussion:

• All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

• NLG and MLG wire harness protection part of
original design

• MPMs and payload bay door crossovers
• Wires are visible

• Inspected as part of the overall wire inspections

• Payload retention latches
• Flexed when latches are repositioned
• Wires are manufactured with Teflon over-braid

• AC power to latches will not be energized this flight

• Payload patch panel, A7, aft flight deck
• Flexed when configured for each mission
• Cables are manufactured with Teflon over-braid

103fpwir. ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Discussion:

• All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

• TIPS downlink cable

• Flexed during ground processing and by the crew
during flight

• Teflon insulation

• Good flexibility; low potential to ring crack

• New cable for this flight
• Seats

• Seats repositioned during ground processing and by
the crew

• Generous bend radii accommodate flexing

• Inspection of visible wiring was done and wire
protection added as part of the overall inspections

103fpwir.ppt 11/18/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

I Presenter:

FLEET WIRE INSPECTION & DouqWhite
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Discussion:

• All other areas where wire bundlesare routinely
flexed during processing or flight have been
assessed

• Keel camera and payload bay cameras

• Flexed during camera mating and pan/tilt operations
• Tefzel insulation

• Fair flexibility; low potential to ring crack

• Fire extinguisher, KU jettison and landing gear pyro
cables

• Interrupt boxes are installed to eliminate cable flex
for multiple simulator installations

• Cables from FLCAs to interrupt box have shrink
tubing over individual conductors

103fpwir ppt 11/18/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUM MARY Organization/Date:

Orbiter/11-19-99

Discussion:

• All other areas where wire bundles are routinely
flexed during processing or flight have been
assessed

• RMS jettison pyro
• Wires are visible

• Inspected as part of the overall wire inspections

• Flight deck CRT displays

• Displays are pulled and cables are
demated/remated during V6018.001 CABIN AIR
INSP. & MAINT

• Wires are visible

• Inspected as part of the OMI maintenance

103fpwir. ppt 11/18/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & _ white
REPAIR SUMMARY Organiz_ate:

Orbiter/11-19-99

Long-term Corrective Actions
• Return to original, strict interpretation of wiring

inspection specification
• Spec clarificationrevisionrelease- 1/3/00

• Permanently increase wire inspection thoroughness
during area closeout

• Closeoutinspectioninstructionsrevisedm 1/15/00
• Gatherdata during Palmdaleinspectionsto

characterizeinspectioneffectiveness- ongoing
• Review wiring protection modifications and

standardize wire protection across the fleet by
drawing

• Drawingsreleased,current protection-- 12/22/99
• Drawingsreleased,restof vehicle -- 3/31/00

103fpwir.ppt 11/_ 8/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & DougWhite
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Long-term Corrective Actions
• Changehumanfactorswhichlead to mechanically

induced damage
• GSE redesign:

• Platform redesign at KSC- 2/29/00

• Platform redesign at Palmdale --2/29/00

• Temporary wire protection during work in an area m
12/15/99

• Training:
• General wire protection awareness for all Orbiter access

1/15/00

• Wire inspection certification course- 1/15/00

• Study use of new types of wiring insulation, as
required, for specific applications

• Study complete m 2/11/00

• Incorporate in new designs as necessary
103fpwir ppt 11/18/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & DougWhite
REPAlR SUMMARY Organization/Date:

Orbite r/11-19-99

Long-term Corrective Actions

• Complete planned wiring age/life characterization
testing

Test # Test Name Start End
Date Date

3.2 Microscopic Examination 11/27/99 11/24/99
3.3 Dielectric Strength Test 11/24/99 11/30/99
3.4 insulation Shrinkage Test 11/30/99 12/03/99
3.5 Vacuum Cold Bend Test 12/20/99 01/15/00

3.6 Insulation Durability Test (NTL) (--Purchase order
3.7 Cut-Through Resistance Test (NTL and dates in
3.8 Fluid Resistance Test 11/30/99 12/10/99 negotiation with

3.9 Flammability Test (WSTF 01/03/00 01/15/00 NTL
3.10 Life Cycle Test 11/30/99 12/15/99

3.11 Hydrolysis Test (Lectromech) 01/03/00 01/15/00 (--Purchase order
3.12 Single Axis Crush Test 11/24/99 12/10/99 in negotiation
3.13 Single Axis Impact Test 11/24/99 12/10/99 with Lectromech
3.14 Notch Sensitivity Test 11/24/99 12/10/99
3.15 Age/Life Evaluation Lectromech) 01/03/00 01/15/00

103fpwir ppt 11/18/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & _te
REPAlR SUMMARY Organization/Date:

Orbiter/11-19-99

Long-term Corrective Actions
• Review Orbiter crit 1 function routing and design

• Update 1994 routing study with design changes that
have occurred since -- 4/4/00

• Propose design changes, where possible, to re-route
redundancies contained within a single bundle --

• Design changes to VECB 4/12/00

• 100% engineering release 9/8/00

• Propose design changes, where possible, to eliminate
single-wire crit 1/1 functions -- 2/11/00

• Review other specifications where configuration is
determined by technician judgment and standardize
to engineering requirement as necessary

• Spec review complete -- 2/11/00
• Drawings released -- TBD

103fpwir.ppt 11/18/99 1:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION &
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Long-term Corrective Actions

• Apply lessons learned to other Orbiter systems
• USA self-initiated assessment of maintenance and

refurbishment practices

• Assessment initiated on 10/25/99 will be complete in
120 days m 2/25/00

• Systems under review
• Hydraulics

• Hypergolics
• Avionics

• Mechanisms/Structures

• Risk management

103fpwir.ppt 11/18/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Presenter:

FLEET WIRE INSPECTION & DoucjWhite
REPAIR SUMMARY Organization/Date:

Orbiter/11-19-99

Acceptable for Flight:
• Root cause is work-induced damage

• OV-103 has been screened by a logical criteria and
identified areas have been methodically inspected

• Damage has been repaired and wiring protection has been
added per spec

• Confidence testing performed

• Potential still exists for damage in uninspected areas
• If undetected damage exists, consequences of damage

are mitigated by Orbiter design
• Orbiter electrical circuits contain design features (circuit

breakers, fuses, RPCs, current-limiting resistors, etc.) to
protect against effect of short circuits, including arc tracking

• Arc tracking tests performed by JSC (1990) confirmed the
effectiveness of Orbiter circuit protection devices

• Critical Orbiter functions are redundantly powered
• Most redundant power routed through separate wire bundles

with maximum feasible physical separation 103fpwir.pptll/18/991:30pm
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

Observation:

• OV-101 Nose LandingGear (NLG)Iockbracebungee
crankfailed near upperattachfittingduringgearcycle
2424 of certificationextensiontestseries

• Duringbungeecrank investigation,bungeeassy
foundto be not per printanddamaged

Concern:

• Similardefectsin NLG bungee/crank& MLG bungees
on flightvehiclehardware

103fpnlg.ppt 11115/99 4:15pro
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STS-103 FLIGHT READINESS REVIEW

GEAR CYCLE LIFE TEST FAILURE
OV-101 NOSE LANDING GEAR [_
LOCKBRACE BUNGLE CRANK Organization/Date: i

Acceptable for STS-103 Flight:

• Bungee failure analysisindicatesthat dry film wear on
springand housingand over size springcaused
higher load output

• Successful inspectionof bungee systemweak links
verified overload conditionis not present

• NLGbellcrankeddycurrent
• MLG lowerattachmentcrossboltholemeasurement

• Final gear functional in OPF demonstratedproper
operation

103fpnlg.ppt 11/15/99 4:15pro
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STS-103 FLIGHT READINESS REVIEW

Discussion:

• OV101 NLG being utilized for gear cycle life test
program at JSC

• Successfullycompleted2,000 cycles

• Runninglast 1000 cycles(3,000 cycleswas test goal)

• Test programwas developedto assessthe possibilityof
extendingthe mainand nose landinggear cyclelifepast
400 cycles

• Fracture/fatigueinextendedcertificationnotan issue
onlydry filmwear concernon rotationalpins

103fpnlg.ppt 11/15i99 4:15pm
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STS-103FLIGHTREADINESSREVIEW

Orbited11-19-99

Discussion:

• Bungee crank sent to NASA/JSC metallurgical lab for
failure analysis

• Multipleinitiationsiteswere found along the ID surface
of the tube

• Fatigue was not initiatedat a pre-existingflaw
• The primary initiationsite was at the ID, outboardcorner

of the tube (vehicle orientation)

• Striationsfound were consistentwith the gear
deployment cycles

• Conductivitymeasurements are consistentwith 7075-T7
aluminum alloy

• Hardness measurements verified T73 heat treatment

• Failure of the crank tube was initiated in fatigue, followed
by a fast fracture, overloadsurface

103fpnlg.ppt 11/15/99 4:15pro
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STS-103 FLIGHT READINESS REVIEW

Discussion: (Cont)

• Removed NI_G bungee crank from test assy
• NLG downlockbungeecompletedload/stroketest

• Approximatelydoubleloadrequiredto achievethe
workingstrokeof 4.25 inch

• 546 Ibsmeasuredvs 282 Ibsexpected

• Largehysteresisobservedduringreturncycle
• "Popping"noiseheardduringload/stroketest of bungee

• Same "popping"noiseobservedduringgear cycle
lifetest programfromthe 810thcycleand continuing
to the 2424th cycle

• Blackpowderobservedcomingoutof bungeecylinder
vent hole

• NI_G downlock bungee shipped to B.F. Goodrich
Landing Gear (Menasco) Euless,Texas, for TT&E

103fpnlg.ppt 11/15/99 4:15pro
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

Discussion: (Cont)

• NLG downlock bungee failure analysis at B.F.
Goodrich Landing Gear Co.

• Springmeasuredto be largerthandiameterof cylinder
bore

• Measuredto be .011" interferenceand shouldhave
been .038" clearanceonlyat pistonend of spring

• Spring surface has significant dry film wear
• Spring surface had been flattened
• Bore of cylinder was within drawing requirements
• Bungee cylinder ID has significant dry film wear
• Black powder found inside cylinder determined to be worn

off loose dry film and spring/cylinder material
• Bungee failure analysis indicates that dry film wear on

spring and housing and oversized spring caused higher
load output

• MLG bungee suspect due to similar design
103fpnlg.ppt 11/15/99 4:15prn
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STS-103 FLIGHT READINESS REVIEW

Cross Section Of NLG Bungee

_-. Larger Spring Diameter Region_

_ _. = ,. _,

crank side . ///_
connection Spring

103fpnlg.ppt 11/15/99 4:15pro
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STS-103 FLIGHT READINESS REVIEW

Organization/Date: ILOCKBRACE BUNGEE CRANK Orbiter/11-19-99

Analysis of OV-101 Nose Gear Failure:
• Math model by JSC SR&QA confirmsstress concentration

near area of failure on bungee crank
• Bungeeloadof 550 Ibgivesmaximumtensionstressof

39 ksi
• Fatigue analysisconcluded--700 Ib bungee load would be

needed for failure at 2400 cycles
• Can approximately predict fatigue failure from bungee

overload
• Some variability possible on 550 Ib value for friction

• Fracture analysis (with standard 0.05" flaw size)
concluded a 780 Ib bungee load for at least an additional
50 cycles required for failure

• Analyzed rest of bungee system to confirm crank is critical
part by a significant margin

• Next critical part carries 2100 Ib
• Crank is right place to inspect

• Visual/eddy current/x-ray inspections completed on NLG
bungee crank

• All nominal ,03,_o,g.0p,,l,,5_9,:,_pm
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STS-103 FLIGHT READINESS REVIEW

Analysis of Main Gear System:
• Main gear bungeesimilarclearance, longerstroke,

maximumoperatingload = 578 Ib
• Evaluatedmaingear systemcapabilityto tolerate

friction
.065"Aluminum

LugOn Pin End Cross Bearing Bearing Cross End LugOn I
Shock Fitting Bolt Tearout Tearout Bolt Fitting Lock IStrut Lug OfCylinder Of Piston Lug Brace

2.ooo.b.,.ooo,b..ooo._..oo._.ti;_;i_tll I,,_,,_J..oo,_..ooo,_..ooo,b.I
* Ultimate

• Main gear has more tolerance for friction 580 Ib vs.
2400 Ib

• Shock strut end fitting cross bolt hole elongation
would be first indication of overload

103fpnlg.ppt 11I15i99 4:15pm
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STS-103 FLIGHT READINESS REVIEW

Discussion: (Cont)
• MLG bungee removalassessed for physical/detailed

inspection
• Foundto benotfeasible,specialtoolingnotavailableat

B.F.Goodrichlandinggear
• Measurement of lower MLG bungee cross bolt hole

indicatedto be within stress allowables

• 0.008" Holeelongationinloadpath(equalto 2% allowed)

• Bungee noise and powder emissionfrom bungee vent
hoses to be monitoredduring planned cycle

Risk Assessment:

• MLG bungee & NLG bungee/crank are 1R2
• CIL 02-1A-079-1

• Possiblelossof mission/vehiclewithtwofailures,lossof
downlockbungeeandlossof extendactuator

103fpnlg.ppt 11/15/99 4:15pro
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STS-t03 FLIGHT READINESS REVIEW

Acceptable for STS=I03 Flight:
• Bungeefailureanalysisindicatesthatdry filmwear

on springand housingand oversize springcaused
higherloadoutput

• Successfulinspectionof bungeesystemweak links
verifiedoverloadconditionis not present

• NLG bellcrankeddy current
• MLG lowerattachmentcrossboltholemeasurement

• Finalgear functionalinOPF demonstratedproper
operation

103fpnlg.ppt 11/15/<394:15pro
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STS-103 FLIGHT READINESS REVIEW

SWITCH
ERRO

Observation:

• Supplemental crew preference decal for Main Engine
Shutdown switch on Panel C3 was found to be in
error
• Was misidentified with Control Bus AB2, should have

been BC1

• Subsequent review of all 253 crew preference decal
drawings revealed 3 additional errors
• Panel 07 LH RCS XFEED 3/4/5 (sw 33)

• Decal indicates AC2, should be AC1

• Panel L1 RAD BPV MODE (sw 35)
• Decal indicates MNB, should be MNC

• Panel L1 RAD BPV MODE (sw 36)
• Decal indicates MNC, should be MNB

103fppan.ppt 11/I 9/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
Doug White

SHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

Concerns:

(1) Drawing errors may affect:

(a) Vehicleas-builtconfigurationandswitchfunction
(b) Flightcrew/flightcontrollertrainingandprocedures

(2) Crew preference decals do not match as-built
configuration

(3) Process breakdowns between engineering
drawings, reference schematics, and operations
training/procedures

103fppan.ppt 11/19/99 7:15arn
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STS-103 FLIGHT READINESS REVIEW

AWL Is The CM-Controlled Foundation of Orbiter Wiring;
Orbiter Schematic Drawings Are Released But Not CM-Controlled

Schematics Provide Quick Visibility of Orbiter Released Enqineering For
Overall System Architecture Production, Installation, Test

Program Authorization
• New Design
• Design Changes

VS70-XXXXXX _ r VO70-77XXXXVO70-739XXX

i

Subs,s,ern I Oeca'lSchematics ECN Wire DrawingList
I

t By Inspection OnlyChecksand Balances

Other j i [

Data MOD I I 1 I
Sources SSSH

(IncludingVO- I Wire OMRSD Wire] RSS ]Production SCAN
Drawings) Drawings Database Functional PostMfg.j Fit.Anomaiyi

I TestRqts TestDwgsl Responses1J I t tI I

Crew I I Flight I Flight Flow I KSC

Anomaly W0rk
Training Controller Anomaly Trouble- Authorization

Training Responses Shooting Documents

Mission/FlightOperationsProcesses BRSSElectricalDesignForProduction
103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

D&C PANEL C3 MAIN ENGINE DougWhite
SHUTDOWN SWITCH Organization/Date:

MARKING ERROR Orbiter/11-19-99

Discussion:

• Concern(1a)
• Performed special test to verify proper functionof main

engine shutdownswitch

• Testing in-workto verified correct functionalityof
remaining mislabeled switches

103fppaa.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Discussion:

• Concern (1b)

• Defined scope of audit to establish risk of using
Subsystem Schematics in SSSH - coordinated scope with
MOD & FCOD

• 26 Crit 1/1 items (7,700 circuit elements)

• Large sample of complex MPS circuits (2,100 circuits/
12,800 circuit elements)

• Performed audit to establish confidence level in
schematics

• Compared schematics to AWL to confirm wire-to-wire,
connection-to-connection, pin-by-pin agreement

• Also examined all ascent/entry time critical procedures for
buss loss

• To determine risk when time critical actions require
perfection

103fppan.ppt 11/19/99 7:19am
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STS-103 FLIGHT READINESS REVIEW

ING

Discussion:

• SubsystemSchematics vs. AWL Review Results
Crit. 111item MPS Schematic TotalsReview Review

Number of Circuit
Elements Reviewed 7,700 12,800 20,500

Incorrect Representation
of Orbiter Function 0 0 0

Incorrect LRU
Descriptive Names 0 0 0

Missing Information 47 34 81

Incorrect Information 19 21 40

Total Errors = 121

Accuracy Rate = 99.4%

• MOD review of findings noted one area which will require a
minor change in an SSSH drawing associated with APU fuel
line heater configuration

• No errors found in ascent/entry buss loss procedures,p_an.0.t,,,,9,..7:,.am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

D&C PANEL C3 MAIN ENGINE
SHUTDOWN SWITCH Organization/Date:

MARKING ERROR Orbiter/11-19-99

Discussion:

• Concern (2)
• Determined that decal installation drawings were

incorrect for 4 of 253 drawings

• Traced all 4 drawing errors to original release (1983)
• Most probable cause was human error

• Issued engineering to correct decals
• Inspection to confirm that all installed labels are correct is

in-work

• Decal drawings were only verified by inspection (not test)
• Action in-work to establish a system to "test" labels as

part of the installation process

103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:

SHUTDOWN SWITCH Organization/Date--
MARKING ERROR IOrbiter/11-19-99

®Concern (3)
• Process breakdowns between engineering drawings,

reference schematics, and operations training/
procedures must be fixed

• PRCB action assigned to ensure crew/flight controller
training and procedures are based on the same reliable
foundation that controls the vehicle as-built configuration

• Scheduled to return to PRCB 12/99

103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment:

• During examination of subsystem schematic drawings
no technical errors that would affect Orbiter functions
were identified

• Engineering review in addition to vehicle testing
confirmed that the Orbiter is wired per design

• Engineering released to correct 4 decals for all
vehicles

• MOD assessment of SSSH documentation has
identified 2 impacts from decal and subsystem
schematic errors

• Center engine decal and APU fuel line heater callout

• Corrective actions in crew training and flight data file
products are in-work

103fppan.ppt 11/19/99 7:15am
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

Acceptable for STS-103 Flight:
• Four erroneous decals corrected and switch functions

verified

• All other supplemental crew preference decals
currently installed on the vehicle have been verified to
be consistent with vehicle wiring

• MOD review of schematic errors confirmed there was
only one discrepancy which impacted flight crew/flight
controller documentation

• MOD has addressed the flight controller/flight crew
documentation and training items associated with the
discrepant decals and the schematic audit

103fppan.ppt 11/19/99 7:15am

__BOEI,4V_, ORB-26.3.10 US_
Uolte_/ Sp_ce AIIZa_ce



STS-103 FLIGHT READINESS REVIEW

RCS OXIDIZER MANIFOLD 5 I_ant_'erner I
ISOLATION VALVE

Observation:

• RCS oxidizer manifold 5 isolationvalve (S/N 025) on
OV-103, RP03, valve positionindicatedCLOSED
when commandedOPEN
• Corrosionof theelectricalconnectorwasfoundwitha

steadyreadingof 1.0 ppmoxidizerat theconnector

• OMS vapor isolationvalve PR reported on LV506 on
RP03 priorto STS-70 - valve positionindicatedOPEN
when commanded CLOSE

• UA reoccurredduringSTS-103flow
Concern:

• External leakage creates hazardous environment
• Remotepotentialfor auto-ignitioninfuelvalve

• Loss of valve positionindicationand/or function in
these valves or other valves usingsame material
• Vernierthrustervalve

103fpmnf.ppt "[1/16/99 1:3Oprn
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STS-103 FLIGHT READINESS REVIEW

Acceptable for STS-103 Flight:
• Failed ox manifold isolationvalve has been removed and replaced

• Replacement valve has passed OMRSD retest requirements

• All OV-103 manifold 5 isolationvalves have been inspected
visually and with sniff checks and no anomalies were noted

• External leakage throughthe valve is an inspectable
condition

• Intergranular corrosion with AM355 is a very slow process

• Valve exposed to oxidizer for 15 years

• Oxidizer leakage into valve first manifests itself as VPI problem

• Initial indication of problem occurred two years ago as
intermittent VPI

• No effect on valve function

• Subsystem redundancy and flight rules exist for worst-case failed
open/close manifold 5 valve and vapor isolation valve

• No concern with intergranular corrosion in the fuel manifold 5 valve
• No concern with RCS vernier thruster valve

103fpmnf.ppt 11/16/99 l:30pm
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STS-103 FLIGHT READINESS REVIEW

I

MANIFOLD5 X-FEED

R_q R2U R_D

MANIFOLD4 MANIFOLD3 MANIFOLD2 MANIFOLD1

RCS Vernier Thruster RCS Fuel ManifoldLinesnotshownforclarity
103fpmnf.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

RCS Manifold 5 Isolation Valve Discussion:

• S/N 25 valve had momentarylossof open position
indication,duringthe STS-85 launch(8/8/97)

• Inspectionof the valveelectricalconnectorrevealed
nitratecorrosion

• Slight oxidizer readingmeasuredone time

• Couldnotbe repeated-- attributedto technique

• Podelectricalconnectorand adjacentwiringwere
removedand replaced

• Valve electricalconnectorwas cleaned

• Subsequentvalvecyclingwas performedwith no
anomalies

• Problemclosedwithcorrosionas causeof anomaly

103fpm nf.ppt 11/16/99 1;30pro
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• DuringSTS-103 flow,anotherpositionindicationfailureon

SIN 25 was detectedduringvalve cycling(9101/99)
• Did notget open indicationwhen valvecommandedopen

• Troubleshootingof vehiclewiringisolatedproblemto valve
• Verifiedpropervalve operationand dematedelectrical

connector

• Corrosionand oxidizervaporfoundon electricalconnector
• Valve was x-rayedto determineinternalvalve condition

• No anomaliesnoted
• Inspectedall OV-103 fuel and oxidizermanifold5 isolation

valves

• Cycledthe valvesto checkpositionindicators
• Disconnectedand inspectedelectricalconnectorsfor

corrosion

• Sniffedthe valvesfor the appropriatepropellantvapor
• No indicationof corrosionor leakagefoundon otherOV-103

manifold5 isolationvalves
103fpm nf.ppt 11 I16199 1:30pro
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STS-103 FLIGHT READINESS REVIEW

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• Valve was removed and sent to EVAD for TT&E

• TT&E revealed a second failure: glass hermetic seal in
electrical connector was cracked

• One pinwas bentand slightlypulledout
• F/A indicatesbendingand pull-outof the protrudingpin

contributedto cracksinglassseal
• No evidenceof a genericcondition
• Furtheranalysisisinwork

• Leakageexternalto the valvewas onlydetectablebecause
of the crackinthe connectorglassseal

° Microswitch failed in closed position
• Intermittenthighcontactresistancesmeasured
• Severe corrosionfoundon the springmechanism
• Switchcontactscoveredwithcorrosionproducts
• Plasticplungermechanismintact

103fpmnf,ppt 11116199l:30prn

oRB-26.4.7 USZ
United Space Alliance





STS=103FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Wemer
ISOLATION VALVE Organization/Date:

Orbiter/11-19-99

X-Ray Of Oxidizer Manifold 5 Valve Microswitch

103fpmnf.ppt 11/18/99 9:30am
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STS-103 FLIGHT READINESS REVIEW

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• Oxidizercorrosionalso seen inelectronicscavityand

on outsideof coilassembly
• Corrosion expected when valve hasan internalleak
• Valve componentsexternalto the normalpropellantflow

pathnotdesignedto be corrosionresistant

• Further failure analysis showed a leak path through
valve poppet stem

• Use of visual magnifier required to see microscopic
bubbles

• Leak measured at 5.5x10.5sccs He at 300 psi
• Evidence of oxidizer found at leak site

° Failure analysis found no evidence of incipient
mechanical damage

• No cracks at sealing surfaces or elsewhere
• No material loss (except for grains pulled out by

polishing process) ,o3,_mo,._,1,,,_o9,_3oom
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STS-103 FLIGHT READINESS REVIEW

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• Metallurgicalexaminationof failed poppetindicates

leakagewas due to intergranularattack
• Slowleakagethroughdegradedgrainboundaries
• No physical,"flowing"leak pathpresent

• No evidenceof fracturesor flawsthatwouldallowa
high("free flowing")leak rate

• Consistentwithmeasuredlowleak rate

• Attackappearedgreatestalongoutersurface

• Suggestsconditionwas aggravatedby crackedglass
sealallowingatmosphericmoistureintrusionintovalve

• Some heattreatmentof AM355 poppetmaterialcan
resultin "sensitized"grainboundaries

• Less resistantto intergranularattack

03fpm nf.ppt 111161991:30pro
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STS-103 FLIGHT READINESS REVIEW

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• Metallurgicalanalysisof additionalAM355 samples

performed
• Poppet from oxidizervalve S/N 27 showssimilar

intergranularattack

• Lesserdegreethan S/N 25
• Exposedto oxidizerfor 13 years
• Was removedfrom failedvalve at EVAD

• PoppetfromfuelvalveS/N 18 showsno evidenceof
intergranularattack

• Exposedto fuel for 17 years
• Was installedinWSTF FRCS Fleet LeaderTest

Article

• Analysisonvernierthrusterseatsshowedno evidence
of attack

• Materialnotsensitized
103fpmnf.ppt 11/16/99 1:30pro
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STS-10: FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner
ISOLATION VALVE -0-_rganization/Date:

Orbiter/11-19-99

RCS Manifold 5 Isolation Valve Discussion: (Cont)
• Publisheddata indicatesthat AM355 exhibitsfair

resistanceto oxidizerandgoodresistanceto fuel
• Corrosion rate is extremelyslowfor oxidizerupto

100 deg F
• Corrosionrate is slowerwithfuel

• AM355 compatiblewithfuel upto 160 deg F

• NominalRCS propellanttemperaturesare 80 deg F

103fpmnf.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

RCS Manifold 5 isolation Valve Discussion: (Cont)
• Mostvalve componentsexternalto the normal

propellantflow pathnotdesignedto be corrosion
resistant

• Coil leadand magnetwiresencapsulatedwithpottingto
resistcorrosion

• VPI anomalies appear to be a goodleadingindicator
of possiblevalve internalleakage

• Interiorof switchopento oxidizervaporintrusion
• Corrosionof switchwillaffectVPI

• Switchspringmechanismmaterialsusceptibleto
corrosionfromoxidizer

• S/N 25 Valve continuesto function2 years after initial
VPI anomaly

103fprn nfppt 11/16/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Orbiter/11-19-99

OMS Vapor Isolation Valve Discussion:
• PR reportedon LV506 on RP03 priorto STS-70 -

valve indicatedOPEN when commandedCLOSE
• After repeated cycling, VPI anomaly reoccurred
• Valve operation was nominal
• Deferred one flight to OMDP
• Troubleshooting in HMF included valve cycling and wire

wiggling
• Inspection of connector revealed slight corrosion on 4

connector pins
• Corrosion was cleaned, all retests were nominal, PR

closed

• During STS-103 flow, VPI anomaly occurred again
• Troubleshooting could not repeat anomaly
• Valve operation was nominal and problem has been

documented as a UA and deferred to next flow

• May be indication of similar poppet leak
103fpmnf.ppt 11/I 6/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

I

OMS Vapor
OMS Vapor Isolation Valve

Isolation Valve Poppet
103fprnnf.ppt11116/99 l:30pm
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STS=103FLIGHT READINESS REVIEW

OMS Vapor Isolation Valve Discussion: (Cont)
• Valve is primarilyexposedto oxidizervapor

• Quad check valve minimizesoxidizervapormigration
• Limitedexposuredue to closedmanualvalveonground

whichisolatespropellanttank from He system

• Duringany OMS burnor tank repressurizationany ox
vaporwouldbe sweptdownstreamofvalve

• Corrosion rate muchslowerwithvaporthan liquid

• Coil lead and magnetwiresencapsulatedwithpotting
• First indication of failurewouldmostlikelybe in VPI

• Redundantvalve/flowpathto protectfor failedclosed
condition

103fpmnf.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Failure Analysis and Data Review Conclusions:

• Slow leakage occurredthrough degraded grain
boundaries (intergranularcorrosion)

• Conditionpossiblyaggravatedbyconnectorglassseal
failure

• No evidence of crackingor other flaw that could result
in high leak rate

• Intergranularattackwillnotpropagateintolargerleak
• Material is more resistantto fuel than oxidizer

• VPI anomalies appear to be a good leading indicator
of possiblevalve internal leakage

• Interiorof switchopentooxidizervaporintrusion
• Corrosionof switchwillaffectVPI

• RCS manifold5 valveandOMS vaporisolationvalve
continuetofunction2 yearsafter initialVPI anomalies

103fpmnf.ppt 11/16/99 l:30pm
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves:

• Internalleakage--oxidizer
• No physical,"flowing"leak pathpresent

• No evidenceoffracturesor flaws thatwouldallowa high
("free flowing")leakrate

• Consistent with intergranular corrosion
• Consistent with measured low leak rate

• If internal leakage is present, leak rate would remain
very small

• Internal leakage may lead to corrosion of switch and/or
coil

• Corrosion of switch will only affect VPI

• Coil lead and magnet wires encapsulated with
potting to resist corrosion

103fpmnf.ppt 11/16/99 l:30prn
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

• Internal leakmfuel

• Fuel valve (S/N 18) showed no intergranular attack (17 year
exposure)
• Material was sensitized

• Compatibility reports indicate insignificant corrosion with fuel
at temperatures less than 160 deg F

• Valve temperatures much less than 160 deg F
• Location of valve is thermally controlled

• Nominal temperature is 80 deg F
• No concern for fuel leakage

• External leak-- oxidizer

• All OV-103 manifold 5 isolation valves have been inspected
visually and with sniff checks and no anomalies were noted

• External leakage requires glass seal to be cracked and vapor
leakage through mating connector
• First effect would be corrosion of connector pins
• Inconsequential amount of vapor in pod may cause minor

thermal blanket deterioration
103fpmnf ppt 11/18/999:30arn
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

• IntermittentVPI anomaly
• Change in VPI would cause onboard alarm and

downmode from vernier control to free drift

• Crew keystrokes required to reset

• Only instance of uncommanded valve position changes
occurred during STS-85 on SIN 25

• Similar occurrence is manageable in flight

° Poppet integrity due to corrosion
• No evidence of incipient mechanical damage
• Sealing surface area is 3 times thicker than point of

leakage

• Very sharp radius at leak locationvs. smooth curves at
poppet head

• Valve seat is Teflon
103fpm nf.ppt 11/16/99 1:30prn
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

• Loose grains flowing in propellant flow path
• Intergranularcorrosiondidnotcausegrainsto come

loose

• Loosegrainsdue to polishingof poppetcross-
sections

• Loosegrainsinsidebellowscavityare containedby
Teflonsleeves

• 24 Microninletfilteron vernierthrusterwillcatchlarge
particlesin flow path

• Smallerparticlesshouldnotaffectverniervalve

103fprnnf.ppt11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
RCS Manifold 5 Valves: (Cont)

• Failed open valve (Grit IR/3)
• Manifold5 valvesremainopenentire missionunless

there is a vernierthrusterleak

• One case in flighthistory- STS-28
• Upstreamvalve availableto isolatesystem
• Lossof all thrusterson RCS manifolds3/4/5 if a vernier

thrusterleaksandthe manifold5 valvefailsopen

• Failed close valve (Grit 2/2)
• Manifold5 valvesremainopenentiremissionunless

there is a vernierthrusterleak
• Lossof RCS vernierthrusteron affectedmanifoldif

manifold5 valve failsclosed

• No missionimpactfor STS-103

lO3fpmnf.ppt 11/16/99 l:30pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner
ISOLATION VALVE Organization/Date:

Orbiter/11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
OMS Vapor Isolation Valves:

,, Internal leakage--oxidizer
• Vapor isolation valve much less susceptible to corrosion

due to limited exposure to oxidizer vapor

• Corrosion rate much slower with vapor than liquid

• If internal leakage is present, leak rate would remain
extremely small

• Intergranular attack will not propagate into larger leak

• Internal leakage may lead to corrosion of switch and/or
coil

• Corrosion of switch will only affect VPI

• Coil lead and magnet wires encapsulated with potting
to resist corrosion

103fpmnf.ppt 11/18/99 9:30arn
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
OMS Vapor Isolation Valves: (Cont)

• External leak--oxidizer

• No evidenceof grossleakagedetectedinOMS pod
staticair samples

• Externalleak requiresa secondfailureof connector
glassseal

• Any leak would be much much smaller than very small
leak seen on RCS manifold 5 valve because OMS vapor
Isolation valve is primarily exposed to vapor

• First effect would be corrosion of connector pins
• Inconsequential amount of vapor in pod may cause

minor thermal blanket deterioration

103fpmnf.ppt "E1/16199 1:30 pm
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STS-103 FLIGHT READINESS REVIEW

Risk Assessment for Worst-Case Failure Scenarios of
OMS Vapor Isolation Valves: (Cont)

• Failed close valve (Crit 1R/2)
• Failed closed valve eliminates redundancy in flow path

• Loss of abilityto pressurize OMS oxidizer tank if both vapor
isolationvalves fail closed

• Loss of OMS tank pressurizationcapabilityhigher than normal risk
for STS-103 mission

• Attitude of HST requires use of all OMS propellant for de-orbit

• Same risk due to failure of any OMS He system component
• Valve failure assumed if VPI anomaly (open/close) occurs

• Assume worst case failed close since unable to determine
valve function without VP!

• Propellant utilization would be per existing flight rules
• Only propellant from affected tank would be used to maximize

ullage for blowdown capability

• Unbalanced deorbit burn would be performed per flight rules
• Feed 20MEs from one pod until quantities are balanced

then switch to straight feed
103fpmnf.ppt 11/16/99 l:30prn
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STS-103 FLIGHT READINESS REVIEW

Presenter;

RCS OXIDIZER MANIFOLD 5 Brian Werner
ISOLATION VALVE Organization/Date:

Orbite r/11-19-99

Risk Assessment for Worst-Case Failure Scenarios of
RCS Vernier Thruster Valves:

• RCS vernier thrusters seat and retainer are AM355

• Very limited exposure of valve seat to propellant during
non-firing periods

• No concern for grain boundary leakage through retainer
• Retainer welded to valve seat to hold Teflon seal in place

• Similar propellant leak through grain boundaries would
be undetectable in flight

• 5 x 10-5sccs is significantly less than valve allowable leak
rates (OMRSD - 350 scch)

• No operational effect on thruster or valve if leak path
developed

• Leak would go overboard and be undetectable

• Analysis on thruster seats showed no evidence of attack
• Material not sensitized

103fpmnf ppt 11/18/99 9:30am
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STS-103 FLIGHT READINESS REVIEW

RCS Vernier

Thruster Injector RCS Vernier

_ Thruster Valve

RCS Vernier
Thruster Valve

Seat Assy ,o3,omo,.0p,,_,lo,0o,:3oom

_""'_" oRB-26.4.31 USA
United Space Alli_e



STS-103FLIGHTREADINESSREVIEW
Presenter:

RCS OXIDIZER MANIFOLD 5 Brian Werner

ISOLATION VALVE Organization/Date:
Orbite r/l 1-19-99

Risk Assessment for Worst-Case Failure Scenarios
Summary:

Component Manifold 5 Vapor Isolation Vernier
Valve Poppet Valve Poppet Thruster Seat

Propellant Always Primarily vapor Limited
Exposure

First Effect of VPI VPI Insignificant
Oxid Corrosion anomaly anomaly valve leakage

Worst Crew procedures Assume failed No effect

Operational in-place for transient valve - use prop
Effect VPI - valve failure per Flight Rules

contingent upon
vernier failure

103fpmnf.ppt 11/18/99 2:05pm
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STS-103 FLIGHT READINESS REVIEW

Acceptable for STS-103 Flight:
• Failed ox manifold isolationvalve has been removed and replaced

• Replacement valve has passed OMRSD retest requirements

• All OV-103 manifold5 isolationvalves have been inspected
visually and with sniff checks and no anomalies were noted

• External leakage through the valve is an inspectable
condition

• Intergranular corrosion with AM355 is a very slow process

• Valve exposed to oxidizer for 15 years

• Oxidizer leakage into valve first manifests itself as VPI problem

• Initial indication of problem occurred two years ago as
intermittent VPI

• No effect on valve function

• Subsystem redundancy and flight rules exist for worst-case failed
open/close manifold 5 valve and vapor isolation valve

• No concern with intergranular corrosion in the fuel manifold 5 valve
• No concern with RCS vernier thruster valve

103fpmnf.ppt 11/16/99 1:30pro
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith
DISCONNECT FAILURE ON ET-106 Organization/Date:

Orbiter/11-19-99
Observations:

• Following LO2 tank pressurization operations for
ET-106 at MAF, the GO2 2 inch disconnect failed to
close

• Inspection of the failed hardware showed missing
chrome plating from the end of the poppet stem

Concern:
• Relationship of failed unit to the four 2 inch

disconnects installed for STS-103 (Orbiter and ET
GO2 and GH2)

Current Status:
• Failed disconnect on ET-106 has been replaced
• STS-103 units have satisfied all OMRS functional

and inspection checkout
• Mostrecentinspectionwas borescopingperformed

duringOrbiter/ETmate
• Analyses performed to address potential for chrome

particle impact ignitionin the GO2 system and
ET/Orbiter recontact due to venting

103fpmps ppt 11/18/99 I2:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:
EXTERNAL TANK GO2 2 INCH TimReith

DISCONNECT FAILURE ON ET-106 Organization/Date:

Orbite r/11-1 9-9_9

Acceptable For STS-103 Flight:

• ET/Orbiter recontact analysis for a failed open GO2 or
GH2 2 inch disconnect showed positive margins

• Build information for S/N 1222 and the STS-103
disconnects show significantly different manufacturing
and processing histories

° STS-103 hardware was not reworked nor was it removed
from its respective umbilical once it was installed

• Chrome plating processes on S/N 1222 and the STS-
103 disconnects were performed by different vendors

• ET & Orbiter hardware for STS-!03 have successfully
passed all OMRS requirements

103fpmps ppt 11/19/99 7:00am
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 Organization/Date:
Orbite r/11-19-99

INTERFACE SEAL

RETAINER VENT PORT

ET CAP SECTION \ / CLOSURE SEAL

CLOSURE SEAL _ \ / / RETURN SPRING

EXTERNAL TANK ORBITER
TYPE II TYPE I

MPS GO2/GH2 PRESSURIZATION DISCONNECT
MC284-0391-0001 (TYPE I) - ORBITER
MC284-0391-0002 (TYPEII) - ET

103fpmps.ppt 11/18/99 12:10prn
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STS-103 FLIGHT READINESS REVIEW

Presenter:
EXTERNAL TANK GO2 2 INCH TimReith

DISCONNECT FAILURE ON ET-106 Organization/Date:
Orbiter/11-19-99

Discussion: (Cont)
• Followingdiscoveryof disconnectfailingto close,a

team was sentto MAF to replacedisconnect
• Duringremoval, poppet snapped closed

• Missing material noted at two areas on poppet stem

• Largest area approximately0.08" x 0.04"
• Traverses from end of stem and across chamfer

• Piece of debris removed from disconnect determined to
be chrome with minor amount of 316 CRES

• Maximum dimension - 0.051"

• Maximum thickness - 0.006"

• Poppetisa single piece castingof 316 CRES, solution
heat treated

• Stem is chrome plated - drawing callout is 0.0003" to
0.0005" thick

103fprnps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:
EXTERNAL TANK GO2 2 INCH TimReith

DISCONNECT FAILURE ON ET-106 Organization/Date:
Orbiter/11-19-99

History of Failed Disconnect - SIN 1222:
• Poppet installed in S/N 1222 is from lot of 4

• Poppet underwent a significant number of reworks
due to manufacturing and plating issues

• Most likely reason for excessive chrome plating

• 1222 ATP completed 7/97
• 1222 Installed in umbilical End Item 101 at

Palmdale 8/97

• 1222 ET side flange reworked 10/97
• 1222 Removed from End Item 101 due to 17"

disconnect torsion bar issue 3/98

• 1222 Reinstalled into End Item 101 2/99

• End Item 101 shipped to MAF 5/99

103fpmps,ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:
EXTERNAL TANK GO2 2 INCH Tim Reith

DISCONNECT FAILURE ON ET-106 Organization/Date:
Orbiter/11-19-99

History of Failed Disconnect- SIN 1222: (Cont)
• After removal from umbilical at MAF, 1222 sent to vendor

for failure analysis
• Failed internal leak check - blowing leak
• Binding exhibited during Instron test at - 0.4" of stroke
• Poppet removed from disconnect and found to be bent

• Concentricity of 0.021" - s/b less than 0.001"
• Perpendicularity of 0.004" - s/b less than 0.001"
• Cause of bent poppet stem unknown - possible

mechanical impact
• No discrepancies noted during inspection of GSE tool

• Tool stroke verified to be within requirements
• Measured 0.237" vs 0.115" - 0.386" requirement

• Loss of chrome plating believed to be due to multiple
factors

• Possibly lost during event which bent poppet
• Bent poppet which would allow point load contact with tool
• Excessive chrome plating thickness due to multiple reworks

103fpmps ppt 11/18/99 12:10pro
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STS-103 FLIGHT READINESS REVIEW

History of Disconnects Installed for STS-103:
• Orbiter units have been installed since 1989

• 18 Flights for GH2 disconnect

• 17 Flightsfor GO2 disconnect
• ET GO2

• Manufactured in 1991

• Chrome plated by U.S. Chrome

• No discrepancies recorded
• ET GH2

• Manufactured in 1986

• Chrome plated by Modern Plating Co.
• No discrepancies recorded

103fpmps.ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:
EXTERNAL TANK GO2 2 INCH -rimReith

DISCONNECT FAILURE ON ET-106 Organization/Date:
Orbite r/11-19-99

Acceptability of STS-103 Flight Hardware:
• Hardware installed on STS-103 is unrelated to S/N1222

• 1222 Data pack shows a significant number of discrepancies
reworked prior to arrival at MAF

• Both during manufacture and during umbilical assembly

• Build paper for ET disconnects for STS-103 does not
show any discrepancies or reworks

• STS-103 disconnects have passed all OMRS
requirements

• Leak checks, actuations, alignment during umbilical mate

• STS-103 disconnects chrome plating verified to be intact
via borescope inspection performed during umbilical mate

• No leakage noted from ET disconnects prior to umbilical
mate

• Multiple poppet actuations and long dwell periods where
poppet would have to seal

103fpmps ppt 11/18/99 12:10pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith
DISCONNECT FAILURE ON ET-106 Organization/Date:

Orbiter/11-19-99

Risk Analysis:

• If S/N 1222 failure conditions existed on flight unit:
• Failed open disconnect - GO2 or GH2

• ET/Orbiter recontact

• Nominal, TAL, and RTLS cases show margin
• ET reentry footprint

• No concern - tumble valve removed 5 years
ago

• Leakage into aft compartment

• ET - torturous path over very short time period

• Orbiter - system would vent down prior to ET
door closure

• Helium loss during abort entry

• Repress reg would Iockup based on 17 inch
LO2 manifold pressure and terminate flow to
2 inch system

103fpmps ppt 11/18/99 12:_0pm
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH TimReith
DISCONNECT FAILURE ON ET-106 Organization/Date:

Orbiter/11-19-99

Risk Analysis: (Cont)

• If S/N 1222 failure conditions existed on flight unit:
(cont)

• Particle impact ignition in GO2 system for loss of chrome
plating

• Orbiter - Ignition is not a concern in the GO2 system
based on materials and velocities involved

• ET - Velocity of gas internal to diffuser exceeds
experience database

• Impact analysis inconclusive to determine if
sufficient energy exists to ignite diffuser screen

I Orbiter and ET hardware on STS-103 are not at riskfor loss of chrome plating

103fprnps.ppt 11/18/99 12:10prn
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STS-103 FLIGHT READINESS REVIEW
Presenter:

EXTERNAL TANK GO2 2 INCH Tim Reith
DISCONNECT FAILURE ON ET-106 Organization/Date:

Orbiter/11-19-99

Acceptable For STS-103 Flight:
• ET/Orbiter recontact analysis showed positive

margins
• Build information for S/N 1222 and the STS-103

disconnects show significantly different manufacturing
and processing histories

• STS-103 hardware was not reworked nor was it
removed from its respective umbilical once it was
installed

• Chrome plating processes on S/N 1222 and the
STS-103 disconnects were performed by different
vendors

• ET & Orbiter hardware for STS-103 have successfully
passed all OMRS requirements

103fpmps.ppt 11/18/99 12:10pro
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STS-103 FLIGHT READINESS REVIEW

I Presenter:

Tom Peterson
OrganizationlDate:

Flight Software/11-1 9-99

SOFTWARE

103fpsw.ppt 11/18/99 10:OOam
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STS-103 FLIGHT READINESS REVIEW

SS

Sixth and Last Scheduled Flight of O1-26B Software

One New Software Patch in work for STS-103

• PASS CR 92467- STS103 HST Command Patch

• 4 HW data patch to provide crew ITEM entry capability to reset
both Pointing and Safemode Electronics Assembly computers
following HST grapple

• Emulates existing uplink command to protect for loss of comm

• Program direction to proceed received on 11-17-99

• Patch to be generated, verified and released by 11-24-99

• SAIL testing scheduled for 11-29-99

With Completion of Open Work and Closure of CoFR
Exception, Flight Software Is Ready to Fly

103fpsw ppt 1 _/18/99 10:OOarn

FSW-2 USZ
United Space AI/Zance



STS-103 FLIGHT READINESS REVIEW

Organization/Date: I
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JohnsonSpaceCenter - Houston,Texas

EV15/S. V. MurraySTS-103 MAGR GPS
15 Alternate SV "Tilt" Issue

November 12, 1999

SAIL testing of MAGR f/w Link 004 Identified a new cause of Software Initiated Autonomous Resets ("Tilts").

• "Tilts" will occur when more than 15 SV's are on the Alternate List and
the peripheral channel is attempting loss of lock recovery.

Alternate List = Visible Satellites - Satellites being tracked
Can track 0-4 satellites
16-20 visible satellites theoretically required
Actual tilts in SAIL all had 20 satellites visible

• This issue was identified before STS-96 and briefed at the STS-96 L-2.
No "Tilts" occurred.

STS-103 will be more vulnerable to the 15 Alternate SV "Tilt" Condition.

• STS-103 will have more satellites in view than STS-96.

The HST Repair Mission flies at a higher altitude.
A new GPS SV may be on line (Launched Oct 8).

103fpgfe.ppt 11/16/98 1:00pm
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JohnsonSpaceCenter- Houston,Texas

EV15/S. V. MurraySTS-103 MAGR GPS
15 Alternate SV "Tilt" Issue

November 12, 1999

80--.............. l
t

70-

60 J Preliminary Analysis
based on a "guess" of

50 j the final positioning ofthe new GPS satellite.

Percentof Time the j HSTorbitused.
# of Visible SV's 40. Ascent/Entry/Rend

>= N 30 j effects not considered

20.J

10 S

0 4 STS-103 w/new SV
16 STS-103 w/o new SV

17 18
20 0 o o.4 19 STS-96
19 0.12 0.64 3.57 N 20
18 1.59 5.96 17.26
17 9.17 24.84 45.41

16 30.92 60.7 77.45 .4% = 57.6 minutes exposure to 20 SV's
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JohnsonSpaceCenter - Houston,Texas

EV15/S. V. MurraySTS-103 MAGR GPS
15 AlternateSV "Tilt"issue

November12, 1999

Summary:

"Tilts" are much more probable for STS-103 than for STS-96

They are not a threat to shuttle safety or operations.

Shuttle Flight Software was "bullet proofed" against tilts after STS-91.
They often occurred (~ every 2 days) on STS-95 & 88 with no harmful effects.

(These tilts were caused by a different condition which has been corrected)
MAGR usually automatically recovers within 2-4 minutes.
Less likely to occur at low altitudes " ",_ur,ng entry.
GPS is not being used for critical operations.

The cause is understood and will be corrected in the next firmware link.

103fpgfe.ppt 11/16/98 1:00prn
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EMERGENCY 02 SYSTEM s. Walker

ACTIVATION FORCES JSCEngineering/11-19-99

• Issue

- Actuation of Crew-worn Emergency 02
System (EOS) requires forces higher than can
be actuated in suited conditions

• STS-93 TCDT 3 crew unable to activate EOS

• Previous occurrences during crew training, TCDT

• Concerns

- In emergency conditions crew needs to be able

to easily activate 02 system

- Do not want system inadvertently actuated
O R B-G F E 5 Stephanie Walker/EC5/281-483-9140







EMERGENCY 02 SYSTEM s. Walker

ACTIVATION FORCES JSCEngineering/11-19-99

• Current EOS pull force specification

- EOS shall activate with a pull force of 25 + 10
Ib

- EOS testing to specification done on fiat
tabletop, pulling cable straight

- Actual use, cable routed around the body, not a
straight pull

- EOS former military system, specifications
never check to suited capability.

O RB-G FE 8 Stephanie Walker/EC5/281-483-9140



EMERGENCY 02 SYSTEM s. Walker

ACTIVATION FORCES JSCEngineering/11-19-99

• Actions take, n

- Investigation of STS-93 units found no specific
discrepancies

- Testing of suited crew capabilities indicates
specification should be 15-20 lb in the
operational condition

- EOS vendor redesigning gear ratio to achieve
lower activation forces

- NASA investigating change in activation knob

& location due to reach issues when pressurized
O R B-G FE 9 Stephanie Walker/EC5/281-483-9140



EMERGENCY 02 SYSTEM s. Walker

ACTIVATION FORCES JSCEngineering/11-19-99

• Future work

- Testing of alternate knobs, locations Nov/Dec

- Prototype to be delivered Jan 00.

- Test prototype with wide range of crew sizes
for activation forces, reach

- New design for flight: goal STS- 101

O R B- G F E 3 0 Stephanie Walker/EC5/281-483 -9140



EMERGENCY 02 SYSTEM s. Walker

ACTIVATION FORCES JSCEngineering/11-19-99

• STS-103 Acceptable
- 103 crew tested EOS access with pressurized

suits during training 10/14/99 - no issues

- Flight PBAs reviewed, allocated to 99 and 103

crews to give lowest pull force uni[s available
• Note: 2 lowest units allocated to 99 crew

• Units within 25+ 10 lb pull force tabletop. Installed
configuration pull forces from 45-80 lb.

- Crewmembers with 2 highest force units tested
• o • •

an lab, no _ssues with actlvaUon unsuited

O R B-G F E 1 1 Stephanie Walker/EC5/281-483-9140



EMERGENCY 02 SYSTEM s, Walker

ACTIVATION FORCES Jsc Engineering/11-19-99

• At TCDT, all Crewmembers activated their flight
EOS's with no issues. Therefore there are no
issues for STS-103 with EOS activation

0 RB-G FE 12 Stephanie Walker/EC5/281-483-9140



STS-103 FLIGHT READINESS REVIEW

AGENDA jO,ga._.tion/Date: i
.[ FCE/EVA 11-19-991

= Mission Requirements

, Open Work Schedule
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STS-103 FLIGHT READINESS REVIEW

3SiON

® Except for open work, all known mission requirements
identified by the documents below have been met,

- CCCD: SGD32104426-301, Revision C05, November 12, 1999

- MECSLSi: V072-200180-Rev E01, October 18, 1999

- ESEL CCBD: H0664R6: RN99-04, November 8, 1999

- Photo/TV requirements stowage document: SP=SH-2001-103,
Revision A, November 2, 1999

FCE/EVA- 2 USA
United Space _Ul[ance



STS-103 FLIGHT READINESS REVIEW
Presenter:

Davis
STS-!03 MISSION REQUIREMENTS Organization/Date:

FCE/EVA 11-19-99

Event Schedule

OMi Vl103.02 Support (EMU installation and test) November 18, 1999

Locker Packing and Close-out (Houston and KSC) Thru November 29, 1999

Crew Food Service (JSC and KSC) November 29
thru December 6,1999

Crew Suiting (at KSC) December 6, 1999

FCE/EVA IS READY FOR FLIGHT

FCE/EVA- 3 USA
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STS-103 FLIGHT READINESS REVIEW

FLIGHT READINESS STATEMENT

103fpfrs,ppt 11/16/99 3:00pro
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Presenter:
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Orbiter/11-19-99
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STS-!03 FLIGHT READ!NESS REVIEW

Organization�Date:

Orbiter/_

PREVIOUS FLIGHT ANOMALIES
BACKUP
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STS-!03 FLIGHT READINESS REVIEW

iN=FLiGHT ANOMALIES Organization�Date:

Orbiter/11-19-99

STS-93 In-Flight Anomalies, Previous Space
Shuttle Mission

• 1 Problem identified

° Details presented on following pages

STS-96 In-Flight Anomalies, Previous OV-103
Mission

° 5 Problems identified

° Details presented on following pages

All Anomalies and Funnies Have Been Reviewed
and None Constrain STS=103 Roiiout

103fpbu ppt 11/18/99 2:30pro

___,WOE/AV_' ORB-BU 3 USL_,
Unlz_d Space Alliance



STS-!03 FLIGHT READINESS REVIEW

Presente_--_
Organization/Date: j

STS-93 IN-FLIGHT ANOMALIES
BACKUP
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STS-!03 FLIGHT READINESS REV!EW

Presenter:

! MISSION OV-102 STS-93 Organization�Date:

IN'FLIGHT ANOMALIES Orbiter/11-19-99

I Problem Under Evaluation:

STS-93-V-01: AC1 Phase A short I Special Topic i
Q

• Approximately 5 seconds into the STS-93 mission, a
momentary short on AC1 phase "A" was detected
• A current spike in excess of 20 amps was observed on

AC1 phase "A" for approximately 500 milliseconds
° The SSME-1 controller DCU-A and SSME-3 controller

DCU-B failed

° All Orbiter systems which were powered by AC1 at the
time of the short reacted to the under-voltage condition as
expected
° Recovered following the short
° Continued to function nominally for the remainder of the

mission

° OV-103 wiring has been inspected
° All anomalous conditions have been noted and repaired

° Retest requirements have been defined and
are currently in work

103fpbu.ppt 11/18/99 2:30pro

ORB-Bo5 USA
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STS-!03 FLIGHT READINESS REVIEW

Present_--_
Organization/Date;

STS-96 IN-FLIGHT ANOMALIES
BACKUP
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_L__RnE'iH_ ORB-BU 6 US_
U,-tlt_d $_e Al/ian_



STS-!03 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION

OV-103 STS-96 Organization/Date:

IN-FLIGHT ANOMALIES Orbiter/11-19-99

5 Problems Have Been Identified As In-Flight
Anomalies:

• STS-96-V-01: F4R Thruster failed leak

• RCS thruster F4R (S/N 653) was deselected by the
Redundancy Management (RM) as failed leak when
the fuel injector temperature dropped below 20°F

• Temperature immediately returned to normal

• Thruster was reselected and placed in second priority,
but was not required for the remainder of the mission

• Thruster was deselected prior to RCS hot-fire and both
thrusters on FRCS manifold 4 have been replaced

• Primary thrusters have multiple redundancy (Crit 1R3)
for all nominal mission phases

103fpbu.ppt 11/18/99 2:30pro

_.._BOE,IN_ ORB-BU7 US_
United Space Alliance
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STS-!03 FLIGHT READINESS REVIEW

V-103 STS-96 Organization/Date:
j IN'FLIGHT ANOMALIES Orbit_

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

• STS-96-V-02: Right OMS engine ball valve sluggish
operation

° During STS-96 OMS assist burn, the right OMS engine
(S/N 114) bipropellant valve #2 had a slow opening time
• Opening time was within spec on subsequent burns

during mission
• Opening time was at the File iX allowable limit of 0.8

second

• Probable cause is binding in bipropellant valve due to
propellant permeation
• Long engine wet time and downtime period between

flights may contribute to this
° Failure did not affect engine performance
° Engine has been removed and replaced

° TT&E is currently in work at WSTF
° OMS engines are criticality 1R/2

103fpbu.ppt 11/18/99 2:30pro

ORB-Bu8 USZ
United $psce Alliance



STS-!03 FLIGHT READINESS REVIEW

! OV-103 STS-96 Organization/Date:

IN-FLIGHT ANOMALIES

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

* STS-96-V-03: Vestibule pressure loss
during EVA

• During external airlock depressurization for EVA, an
indication of leakage from the vestibule to the airlock was
noted

• Airlock/vestibule delta pressure data indicated the
transfer of gas across the hatch, relieving the delta
pressure load

• Post-flight troubleshooting isolated cause of leak path
through hatch/collar seal due to high negative delta
pressure

• Cause attributed to hatch seal not to drawing
dimension in combination with large collar gap

• No further troubleshooting/re-rigging planned for this flow
• D hatch seal (during STS-103) is not exposed to

any negative delta pressures
• PRT has follow on action to evaluate rigging specification

to ensure future negative D hatch seal capabilitYlo3,._o.0ot,,,,8,002_s00m

_,.BOE/NG ORB-BU 9 USL_t_
United Space Alllan_



STS-!03 FLIGHT READINESS REVIEW

V-103 STS-96 Organization/Date:
IN-FLIGHT ANOMALIES Orbiter/11-19-99

5 Problems Have Been Identified As in-Flight
Anomalies: (Cent)

• STS-96-V-04 Humidity separator B water carryover
• At approximately 001:01:30 MET, during a planned crew

inspection, water was detected in the ECLSS bay area
near the humidity separator

,, Humidity separator B was running during that time

• Crew observed water exiting the humidity separator air
outlet port

• Crew removed the water and switched from humidity
separator B to A

" Data review indicated no leakage in any water-related
systems (water coolant loop, supply and waste water
tanks)

• Cause of problem has been verified to be clogging of the
humidity separator's water flow path by small amount of
debris and HX hydrophilic coating material

103fpbu,ppt 11/18/99 2:30pro

oRB-Bo10 USA
United Sp_ce Alllan_



STS=!03 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION Presenter: !
OV-103 STS-96 Organization/Date:

t
iIN-FLIGHT ANOMALIES

Orbiter/11-19-99 I

5 Problems Have Been identified As in-Flight
Anomalies: (Cont)

• STS-96-V-04: Humidity separator B water carryover
(cont)

* Clogging of separator is a function of time
• Not an immediate effect but debris builds over several

missions

"Redundant separator available

* Contingency procedure to effect minimum duration
mission in the event of complete loss of humidity
separators

* The humidity separator has been removed and replaced

103fpbu ppt 11/18/99 2:30pro

ORB-Bo
United Space Alliance



STS-!03 FLIGHT READINESS REVIEW

PREVIOUS SPACE SHUTTLE MISSION

OV-103 STS-96 Organization�Date:

IN-FLIGHT ANOMALIES Orbiter/11-19-99

5 Problems Have Been Identified As In-Flight
Anomalies: (Cont)

• STS-96-V-05: Space to space communication system
(SSCS) EVA communication problems
(GFE)

103fpbu ppt 11/18/99 2:30pro

_""'" oRB-Bu12 USZ_
United Space Allian#e



STS-103 FLIGHT READINESS REVIEW

Presenter:

Organization/Date: IOrbite r/11-19-99

ENGINEERING REQUIREMENTS
BACKUP

103fpbu.ppt 11/18/99 2:30pro

_BOE/,4W, ORB-BU 13 US_
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STS-!03 FLIGHT READINESS REVIEW

i STS-103OVE!& OMRSD Presenter:

I EXCEPTIONS & WAIVERS urganization/Date:Orbiter/11-19-99

Exception / APPROVAL

Waiver STS TITLE DATE

OMRS EK03878 103 (S00) SCAN RETEST OF RADIATOR DEPLOY TALK 10/22/99

OMRS WK03875R2 : 103 (V05) UNPLANNED PURGE OUTAGE 10/25/99

OMRS WK03874R1 103 (V30) PLBD MOISTURE CONDITIONING OUTAGE 10/25/99

OMRS WK03873R1 103 (V74) UHF AIRLOCK ANTENNA RETURN LOSS 11/1/99'

OMRS EK03877 103 (V42) LV358 R&R RETEST REQUIREMENT 10/14/99

QMRS WK03868R1 103 (V41) SSME HOT GAS SYSTEM PRESSURIZATION 09/17/99

QMRS WK03883 103 (V58) HYDRAULIC CIRC PUMP PRESTART CRiTERiA 11/01/99

Standard Weight LoCker sleeve B0it understrength
OVEI Waiver 103 for Crash Loads 10/29/99

Light Weight Locker SIeeve Bolt Understrength for
OVEi Waiver 103 Crash Loads 10/29/99

Emergency Egress Slide Sysiem deceleration strip ............

OVEI Waiver 103 Coefficient of Friction is too High 10/29/99

103fpbu ppt 11/18/99 2:30pro

OF B-Bu14 USA
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STS-!03 FLIGHT READINESS REVIEW

J ganJ L-_ - e:
Orbiter/11-19-99

MISSION KITS

103fpbu.ppt 11/18/99 2:30pro
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STS-!03 FLIGHT READINESS REVIEW

. Presenter:_

Orbiter/11-19-99

84 Mission Kits Are Manifested (MECSLSI &
CCCD) For STS-i03:

• Six are flying for the first time
• MV0529A Rendezvous and docking floodlights
• MV0548A Bulkhead CCTV illuminators

• MV0549A PLB floodlights
• MV0617A EVA slidewire

• MV0849A Tool stowage assembly

• MV0602A Lightweight stowage lockers

O3fpbu.ppt 11/18/99 2:30pro

ORB-Bu US/&
United Spscw, Alliance



STS-!03 FLIGHT READINESS REVIEW
i
!

=VII j Organization/Date:
Orbiter/11-19-99

MISSION KiT TITLE_ COMMENTS

MV0072P PAYLOAD GFE PAYLOAD KIT

MV0073A PAYLOAD SUPPORT EQUIPMENT

MV0076A ORBITER DOCKING SYSTEM MECHANISM

MV0082A REMOTE MANIPULATOR SYSTEM (SRMS)
MV0412A S-BAND FM SYSTEM

MV0413A CENTAUR STRUCTURE

MV0426A MADS Ill

MV0465A GN2 SUPPLY

MV0485A TACAN COOLING PROVISIONS

MV0494A GPS/INS DTO

MV0520A PAYLOAD HEAT REJECTION (RAD PANELS)
MV0525A PRSD SYSTEM TANK SET 4

* MV0529A RENDEZVOUS AND DOCKING FLOODLIGHT NEW SEAL DESIGN

MV0532A PAYLOAD BAY LINER

MV0539A RTG COOLING AND GN2 PURGE

MV0544A PRSD TANK SET 4

MV0545A COMSEC EQUIPMENT

MV0546A THERMAL CONTROL ACCOMMODATION KIT

* FIRST FLIGHT
103fpbu.ppt 11/18/99 2:30pm
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STS-!03 FLIGHT READINESS REVIEW

MiSSiON KiT TITLE COMMENTS

. MV0548A BULKHEAD CLOSED CIRCUIT TV NEW ILLUMINATOR
CONFIGS. (GFE)

* MV0549A PAYLOAD BAY FLOODLIGHTS NEW SEAL DESIGN

MV0557A KEEL CAMERA ASSY

MV0566A PRSD TANK SET 5

MV0568A PROVISIONS STOWAGE ASSY (PSA)
MV0573A AFT FUSELAGE BALLAST ASSY 525 LBS.

MV0617A EVA SLIDEWIRE NEW TETHER HOOK LOCKS
(GFE)

MV0622A PAYLOAD BAY FLAG

MV0643A MMU ORBITER PROVISIONS KIT

MV0702A PAYLOAD TIMING BUFFER

MV0711A HARNESS INSTL, 576/603 INTFCE

MV0712A STD MIXED CARGO HARNESS INSTL PAYLOAD KIT
(SMCH)

MV0713A HARNESS INSTL, 1203/1307 INTFCE

MV0719A AFT FLIGHT DECK SMCH PAYLOAD KIT

MV0724A GETAWAY SPECIAL (GAS) INTEG HDWE

MV0725A STD I/F PANEL (SIP) KIT PAYLOAD KIT

MV0726A PAYLOAD ACTIVE COOLING KIT (PACK) PAYLOAD KIT

* FIRST FLIGHT
103fpbu ppt 11/18/99 2:30pro
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STS-!O3 FLIGHT READINESS REVIEW

i IVlIOOIUI_I I_1/ L, UI_Ir'I_UHA/IUN_ rvg- _o/u te:
Orbiter/11-19-99

MISSION KIT TITLE COMMENTS

MV0727A SPACELAB PAYLOAD BAY FLUID KIT

MV0725A INCR CAP. ADAPTIVE P/L CARRIER (ICAPC)
MV0766A PLB CABLE & FLUID LINE LONGERON

MV0787A KEEL CAMERA INST HDWE PAYLOAD KIT

MV0828A EXTERNAL AIRLOCK ODS VENT T-MOD, AIRLOCK
CANOPY SCAR

MV0842A INTEGRATION HARDWARE KIT

MV0845A ISS INTEGRATION HARDWARE UNIQUE LINER CUTOUTS FOR
APCU WIRING

MV0849A TOOL STOWAGE ASSY NEW TOOL STOWAGE
CUSHIONS

MV0846A FIBER OPTICS INTEG HARDWARE FIBER OPTIC CONNECTOR ON
578 BULKHEAD

MV0866A IVHM REMOVAL OF INSTALLATIONS

MV0645A LW MAR CLOSEOUT/VELCRO

* MV0602A LW STOWAGE LOCKERS FIRST FLIGHT - 20 OF 44

MV0859A FITTINGS - HVY P/L, GALLEY, LW MAR
MV0653A SORG

MV0627A LIOH r_MT^l_lco+_,./"++.,./e'_l I r1,ll '_LI l

MV0669A SLEEPING BAGS

* FIRST FLIGHT
103fpbu.ppt 1U18/99 2:30pro

ORB-BU19 USZ
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STS-!03 FLIGHT READINESS REVIEW

STS-103 Presenter:

MISSION KIT" ' .........._ON FIGURATIONS vrg..,..,,on/O.,e:
Orbiter/11-19-99

MISSION KiT TITLE COMMENTS
MV0828A EXT AIRLOCK

ON ORBIT RETENTION STRAPS

CLOSEOUT NETTING

EMERG. EGRESS NETTING

MIDDECK FLOOR PANEL

MFG ACCESS PANEL

576 HATCH STRAP

ON ORBIT BUNGEE

STBD FLOOR STOWAGE BAG

PORT FLOOR STOWAGE BAG

EMU ADAPTER PALLET

20G EMU COVER .

MV0606A AIRLOCK STOWAGE KIT
SERVICING & COOLING UMBILICAL

MV0627A MULT. HEADSET ADAPTER PLATE ASSY

MV0669A CUE CARD SUPPORT

MV0610A HAND CONTROLLER INSTLN

MV0226A M/S LW SEATS

* FIRST FLIGHT
_03fpbu.ppt 11/18/99 2:30pro
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= STS-!03 FLIGHT READINESS REVIEW

Organization/Date:

MISSION KIT TITLE COMMENTS

MV0225A CDR/PLT LW SEATS

COOLING UNIT MOUNTING BKTS (AFT/STBD)
FLT DATA FILE
EGRESS HANDHOLD

MV0612A MIDDECK STRUCTURAL CLOSEOUT KIT

MV0669A WMC & HARDWARE REQUIRED

MV0627A CPU ORIFICE SCREEN

MV0669A VOLUME 3B STOWAGE

MV0424A CIRCUIT BREAKER COLOR CODE KIT

MV0669A INTERDECK LIGHT SHIELDS

MV0611A WINDOW SHADES

MV0603A VOLUME B

MV0603A VOLUME A

MV0082A RMS CONTROLLERS/PANELS

MV0426A A6/A2 D&C PANELS

MV0418A MCDS

MV0712A ClP/OPP/OSVU

MV0719A TVIP/SSP3 - AFT STOWAGE

MV0734A Li5 ACCESS PANEL

MV0657A CABLE TRAY

* FIRST FLIGHT
103fpbu.ppt 11/18/99 2:30pro
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STS=!03 FLIGHT READINESS REVIEW

i STS-10.3, • I Presenter:

MISSION KiT CONr-,GURATIONS Orgao_2at_ooiOate.
Orbiter/11-19-99

MISSION KIT TITLE COMMENTS
MV0607A SKY GENIE

MV0651A EMERGENCY EGRESS SLIDE

MV0669A EGRESS PLATFORM

MV0669A LADDER

MV0828A FIRE EXTINGUISHER

MV0610A SPHERICAL STUDS

MV0074A AV BAY SEC PNL

MV0870A TEPC PANEL

MV0655A AV BAY WIRE TRAY - SCAMP

MV0827A CPU/CABLE/SPARE PDI/SPARE MCIU

* FIRST FLIGHT
103fpbu ppt 11/18/£9 2:30pro
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STS-!03 FUGHT READINESS REV!EW

i Organization/Date:

CONFIGURATION CHANGES
BACKUP

103fpbu ppt 11/18/99 2:30pro
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STS=!03 FLIGHT READINESS REVIEW

CONFIGURATION CHANGES Presenter: 1
AND CERTIFICATION STATUS !Orbiter/1Organizati°n/Date:1-19-99I

OV-103 STS-103 Modification Certification

MCPJModification Certification Method Certification Approval Approval Remarks

Test Analysis Similarity Request No, Date

Current Missign
ReQuirements

19030 X 04-35-643051-901C 9-30-99A • Removed external airlock depress
Airiock Venting Med Submitted 8/3/99 valve "tee" and modified depress

valve cap to preclude potential

I FIRST FLIGHT I HSTsoiar panel damage

I

during
i servicing EVA's

19331 X N/A * Removed aftTAA orbiter lighting
Tunnel Adapter wiring - aft TAA not manifested
Lighting Wiring (Backout) this flight

1 FIRSTFUGHT t

19046 X N/A * Removed IVHM
IVHM SCAR Remeval wiring/hardware/sensors from
- Mid- Above Liner midbody and aft
- Aft- WiringISensors

11621 N/A * Separates both AC wire
AC Bus Wire Harness harnesses
Separation

I FIRSTFUGHT I

103fpbu.ppt 11/18/99 2:30pm
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STS-!03 FLIGHT READINESS REVIEW

} CONFIGURATIONCHANGES Presentei: ' 1

I AND CERTIFICATION STATUS Date: !
IOrbiter/11-19-99 I

OV=103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks

I Request No. DateTest IAnaiysis Similarity

Current Mission
Reouirements (Cont,)

19398 N/A • Removal of the Space-to-SpaceSpace-To-Space Orbiter
(Certificationnot affected - Orbiter Radio (SSOR) and the re-

Radio (SSOR) Backout uses previously certified activation of the Air Traffic Centre

I FIRST FLIGHT I materials) (ATC) UHF

19362 X X 139-06-200002-002G 10/14/99A ® Stronger hi-locks in peace
Drag Chute Mortar Box Submitted 8/3/99 of rivets
Upgrade

X 139A-06-200002-002G 10/14/99A • Additional info for original

I FIRST FLIGHT I Submitted 9/27/99 analysis submittedF

X X 02-44-62%00761 10/28/99A • Drag Chute system less
Errata to QSA mortar strap bolt upgrade

Submitted 9/03/99 11/10/99A • Submitted Erratt_ 11-19-99 to
permit usage during aborts

19392 N/A ° Previously certified materialsBase Heat Shield and
Body Flap Acoustic Cap ° Same as drag chute mod
Modification stinger microphone

FIRSTFLIGHT I

11621 40-09-362090-001BE 11/16/99A ° Facilitates TSA installation
TSA Fitting Fix and
Blanket Modification Submitted 10/20/99 and rigging on airiock truss

FIRST FLIGHT J

103fpbu ppt 11/18/99 2:30pm
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STS-!03 FLIGHT READINESS REVIEW

CONFIGURATIO
A_I_ _rm_Ul_lfflf'_=l_l_m'| _=ii'_-,IPzn i_ _, .......

IIU UCI'Ii i Ir'IUA I IUI_I O//_/Ub !urganlzauon/ua[e:

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks

Test Analysis Similarity Request No. Date

Future Mission
Requirements

19045

CempletionofWLE X X 35-08-199200-003R 2/26/99A . Partial deferral from flight 26
RCC Insulator Mod

19268 X 114-04-341002D 10/28/99A ° Partial installation- SCAR

External Airlock Submitted 9/10/99 44 canopy brackets installed
Canopy Mod

X 39-09-362000-001BD 10/14/99A • TCS blankets modified to
Submitted 9/08/99 accommodate installed

brackets

17177

A7 Switch Panel N/A ° Removed "Payload/V'rR Record"
Decal Mod decal from A7 panel switch 26 to

expose underlying "PAYLOAD"
decal

103fpbu.ppt11/18/992:30pro
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CONFIGURATION CHANGES Presenter: • !

AND CERTIFICATION STATUS I
OV-103 STS-103 Modification Certification

MCPJModification Certification Method Certification Approval Approval Remarks

Test Analysis Similarity Request No. Date

ProcessImorevement

18883
Advanced Air Data X 01-17-409-0224-0002A 9/63/99A ° Installed one new AADT to replace
Transducer (AADT) [avionics) the existing ADTA in avionics bay

AddendumsubmittedbyCAR 1 (slot 1)

I FIRST FLIGHT J 01Con 814199 ° Single string development/

I

confidence flight prior to full
implementation

° CAR 010 submitted 9-01-99

X X 08-22-613400-001H 10/13/98,_ • Blanking plate installed in the crew
[Ducting] compartment avionics bay ECLSS

cooling air supply ducting
17177
Waste Water QD / Urine

03-23-286-6075-0001E 9/30/99A I ° Allows for assembly to take placeFilter Assy Dwg Change at KSC

19288

Completion Of DMHS X 154-03-350013-001K 3/19/99A ! ° Corrects damaged holes and
Nut-plate Mod prevents future damage to the

DMHS heat shield and mounting
structure holes by installing
stainless steel bushings with
laminated shims

103fpbu ppt 11/18/99 2:30pro
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STS=!03 FLIGHT READINESS REVIEW

STATI

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks

Test IAnalysis Similarity Request No. Date

Corrective Action

19309

Replacement of OMS Pod X 19-07-396001-002P 7/12/99A • Replaced Y-web door AFRSI
Y-web Door AFRSI Carrier carrier panels with FRSI bonded
Panels With FRSI directly to the structure

Partial - Left OMS only

17177

PLB Floodlight X 02-19-704032-001D 8/6/99A ® Partial - 4 of 7 PLB floodlights
Modification changed out

103fpbu.ppt 11/18/99 2:30pm
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STS-,03F.,O.T.EAO,°ESS...EV,EW
 Presenter___."

Organization/Date:
Orbiter/11-19-99

OV-103 STS-103 Modification Certification

MCR/Modifieation Certification Method Certification Approval Approval Remarks

Test Analysis Similarity Request No. Date

Corrective Action

19381 X X 01-25-39129185-301D 7/28/99A • Re- identification deferred from

Lightweight Seat Back [pilot & commander seats] last flow (Fit. 26)
Mod

X X 01-25-39126815-301B 7128/99A • Partial - Re ID only deferred from
[mission specialist seats] last flight

103fpbu ppt 11/18/99 2:30pro
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STS-193 FLIGHT READINESS REVIEW

OV-103 STS-103 Modification Certification

MCR/Modification Certification Method Certification Approval Approval Remarks

Test Analysis Similarity Request No. Date

Certification Extensions

17276 X 01-10-284-6389-1701B 11125/99A • Extends from 27 flights to 100
17-Inch Disconnect CAR 01A submitted 7/26/99 flights

to update the Parker stress
analysis to Rev. B

19196 X 03-20-800-165-501B 8/18/99A * Delta qualification vibration test to
Fuel Cell Performance Submitted 8/3/99 extend certification to 100 flights
Monitoring Delta
Certification

Cryo Filter Operational X X 02-15-286-0054-0001B 8/31/99A = Delta qualification to extend filter
Life Extension Submitted 7/15/99 life from 25 to 65 flights

18863 X X X 04-39-615-0005-6102H 10/13/9gA . Extension from 1 flight to
MMU Tape Replacement Submitted 8/26/99 100 flights

19137 X X X 16-16-201-0001-0400AA 11/09/99A • Fuel pump polysulfide sealant
APU Fuel Pump Submitted 10109/99 only
Redesign - Partial

Hydraulic Pump X 4A-30-281-0029-0002F 11/17/99A • Pump configuration issue during
Certification Deviation Submit 11-05-99 oertifieation/ATP

IMU Muffler Acoustic X 03-22-613526-001B 11/17/99A ® Aerofonic foam replaces
Foam Submit 11-05-99 Scotffelt foam certification good

from flight 27 to fright 100
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SPECIAL TOPICS
BACKUP
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STS=!03 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

D&C PANEL C3 MAIN ENGINE SHUTDOWN
SWITCH MARKING ERROR

BACKUP
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STS-103 FLIGHT READINESS REVIEW

C3 MAIN ENGINED&C PANEL
SHUTDOWN SWITCH

Organization/Date:

MARKING ERROR

Main Engine Shutdown Switches (Panel C3)

INCORRECT MARKING (OV-102 & SUBS) CORRECT MARKING

MAIN ENGINE I MAIN ENGINE I
----SHUT DOWN ----SHUT DOWN

CTR CTR

FFI FF2 I

l_c_rc'_F__31 I_F30"31FF4_C_I i_c_FF_C'_i_3Ic_3FF_I_,_031

Figure 1
Note: Drawing for illustration purposes only
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STS-!03 FLIGHT READINESS REVIEW

WITCH
Organization�Date:

MARKING ERROR

Discussion: (Cont)

= Orbiter wiring drawings are controlled at different
levels

• The Automated Wire List (AWL) is a formally
released, Configuration Management controlled,
Engineering Product

• Identifies all Orbiter wire, harnesses, cables,
connectors, pins, etc.

• Parts traceability requirements are imposed

• Identifies end-to-end terminations, routing and wire
lengths of Orbiter wiring

• Engineering requirements for Manufacturing, Test and
Installation of Orbiter wiring

• Changed only with Program direction

103fpbu.ppt 11/18/99 2:30pro
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STS-!03 FLIGHT READINESS REVIEW

_ Presenter:
m ____ j O g_, iza_ioniDute:

MARKING ERROR Orbiter/11-19-99

Discussion: (Cont)
• Orbiter wiring drawings are controlled at different

levels

• The Orbiter Subsystem Schematics are released for
"Reference Only"
• "Reference Only" means "Cannot be used to

manufacture hardware"

• No parts traceability requirements imposed
• Subsystem Schematics are an end-to-end mapping of

Orbiter electrical wiring/system functionality
• Tool used in Orbiter Design/Development to

coordinate system options, resolve conflicts among
systems prior to release to Manufacturing by the AWL

• Subsystem Schematics control is maintained within
RSS Avionics Design Engineering

• Program CM requirements not imposed
• Design changes accumulated and incorporated at

periodic intervals
103fpbu.ppt 11/18/g9 2:30pro
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STS-103 FLIGHT READINESS REVIEW

HUTDOWN SWITCH Organizatio./Date:
MARKING ERROR Orbiter/11-19-99

Actions Taken: (Cont)

* Evaluation Determined That ECN Driven Change
Incorporation Into Orbiter Schematics is Performed in
a Timely Fashion
• Surveyed change traffic associated with all 520 Orbiter

Schematics

• 97 ECNs processed during last 5 years to incorporate
MCR-driven changes

• 82 ECNs have been incorporated

• 3 ECNs are awaiting incorporation

• 12 ECNs are in-work for modifications not yet
implemented
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STS-!03 FLIGHT READINESS REVIEW

Organization/Date:

MARKING ERROR Orbiter/11-19-99

NOMENCLATUREERRORSFORSUPPLEMENTALDECAL-q

THESE DECALS HAVE BEEN
CORRECTED ON THE

VEHICLE(Ill17/99)
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STS-!03 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:
SHUTDOWN SWITCH

Organization/Date:

MARKING ERROR
NOMENCLATURE STATUS FOR CREW PREFERENCE SUPPLEMENTAL DECALS (1 OF 2)

................ .... vsTo:xxkxxx VOTO-XXxxxx

:PANEL SY£TEM SWITCH _CHEM ATIC AWL OWG *NSTL DWG

{Ai_RY 1150 ....... X .............. _ ............... ACl .......... AC.......... ......... Xd .....................................................................

............ .... ................ _i4)S S_ ........ _ ..............................._ .................... XC _ .........................................................
..................... ............. .... M AC, _ _, ................................Aci .......X_i ...... _ ....................................' ................................] ................... '

3 S32 AC3 AC3 AC3 _AC3 .......................................................................................................
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STS-!03 FLIGHT READINESS REVIEW

UTDOWN SWITCH Organization/Date:

MARKING ERROR
Results of Subsystem Schematic vs. AWL Verification for Crit. 111 FMENCIL items

FUNCTIONAL ERRORS

CRIT 1/1 FUNCTIONS SCHEMATICS MISSING INCORRECT (ERRORS AFFECT[NO
............ tN_=ORMAT ON INFORMATION ORBITER OPERATION)

1 HELIUM BLOW DOWN VALVES VS70-410139 0 O 0

2 LH2 HELIUM MANIFOLD REPRESS VALVES VS70-410139 1 0 0

3 RCS OXIE_/FUEL TANK ISOLATION VALVES " _/$70-420203" 4 2 0

.............. VS70-420303 .... 0 0 0

4 LH2 RECIRCULATION DISCONNECT VALVE VS70-410129 0 0 0

5 LO2 POGO RECIRCULATION VALVES VS70-410119 0 0 0

6 LEFT & RIGHT OMS ENGINE PRESS ISO VALVES VS70-430209 00 0

VS70-430309 1 1

7 LEFT & RIGHT OMS ENGINE PURGE VALVES VS70-430209 4 1 0
............. VS70-430309 O" 0 0

8 GH2 FLOW CONTROL VALVES VS70-410169 3 0 0

9 APU GGVM SHUTOFF VALVE CONTROL VS70-460t09 1 0 0

10 RMS POWER VS70-540109 0 0 0

11 RMS CONNECTORS VS70-540109 6 6 0

12 APU FUEL LINE HEATERS VS70-460109 24 3 0

13 LANDING GEAR DOWN CONTROL VS70-510109 3 6 0

TOTAL: 47 19 O

MISSING #_FORMA TfON: ........ INCORRECT iNFORMATION: ................

- CABLE HARNESS REFERENCE DESIGNATOR (16) ....... - CABLE HARNESS REFERENCE DEsiGNATOR (6)
-LRU REFERENCE DESIGNATOR (1) -CONNECTOR REFERENCE DESIGNATOR (1) ........
- CONNECTOR REFERENC E DESIGNATOR (2) ..... - PIN OR SPLICE IDENTIFICATION (8)
- PIN OR SPLICE IDENTIFICATION (21) .... - WIRE ROUTING (4)
- COMPONENT (7)

Table 1
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STS=!03 FLIGHT READINESS REVIEW

I D&CPANELC3 MAIN ENGINE Presenter: !SHUTDOWN SWITCH Orgaoiz_tioo;Oate:
I MARKING ERROR Orbiter/11-19-99 I

FUNCTIONAL ERRORS

MPS Subsystem Drawing Review SCHEMATICS MISSING INCORRECT (ERRORS AFFECTINGINFORMATION iNFORMATION
...... ORBITER OPERATION)

1 rv_PSFeed, Recirculation & POGO VS70-410119 4 2 0

2 SSME interface VS70-410149 16 16 0
: : : , : , , . .

3 MPS Li_quidlevelamJ pressbriz_ttion and control VS70-410169 14 3 0

" " " 0 0 0

TOTAL: 34 21 0

MISSING INFORMATION: INCORRECT INFORMA T/ON:

- CABL# HARNESS REFERENC# DESIGNATOR ...... - CABLE HARNESS R#F#RENcE D#SiGNATOR

- LRU REFERENCE DESIGNATOR - CONNECTOR REFERENCE DESIGNATOR

- CONNECTOR REFERENCEDESIGNATOR - PIN OR SPLICE IDENTIFICA T/ON

- Pi/V OR SPLICEiDENTIFICA T/oN ......... - WIRE ROUTING ...............
- COMPONENT

Table 2
103fpbu.ppt 11/18/992:30pro
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STS-!03 FLIGHT READINESS REVIEW

_C]_. REF ECN TITLE ECN DATES STATUS (Schematic Bncor
8613 104-25020 ',AIR2/ODS Interface Def Jan-95 COMPLETED
8644 104-25021 _ayload Pwr Sw Unit Update Jan-95 COMPLETED
10496 105-0073 tool SSME B-II Controller 9/91.5/94 COMPLETED
11719 103-25013 APU Wtr Valve Redesign 5/93 1/94 COMPLETED
12I 54 105-25005 ET DooffUplock Latch Actuators 5/93.10/94(both WD) COMPLETED
12999 105-25010 OV105 Land'g Gear Deploy Rewire Jan-96 COMPLETED
13257 16928/1813:105-0025 PRSD 5th Tank OV 105 88.8£92.94 COMPLETED
16785 103-20003 Orb/ET Con WH Redesign 8/91 WD 3-2-94 COMPLETED
17004 103-09003 Reloc Bay 2 BN2 Tank-Bay 10 4/91 WD 3-2-94 COMPLETED
17177 102-25028 Removal EDO Cmo Decoder Apt-98 COMPLETED
17177 103-25050 MDM Rech Hydraulic Supt Feb-99 COMPLETED
17222 PCIN R6491102-25030 Harness Mods for Video Process May-98 COMPLETED
17306 17360 102-25007 PCM MH Receiver & Formatter 4/92.9/94 COMPLETED
17605 102-25023 IDP/CRT Pwr Switches Jan-98 COMPLETED
17631 104-25009 Docking Cameras.MIR 6/93.9/93.?.?.2/94 COMPLETED
17631 104-25008 1104-25012 Shuttle MIR Docking 6/93.9/93.1/94,2/94,11/94.3/95.8/95.9/95 COMPLETED
17909 103-25022 TPS-Del/React AC Sensors Sop-94 COMPLETED
17914 104-25015 Water Sp ray Boiter 11/93.6/94.1/95 COMPLETED
17961 103-25015 HLG/NWS Fluid Rtn Path 7/93(WD3/94),3/95 COMPLETED
18099 18888. 10; 103-25029 Middeck Pwr Expansion 1/95,8/96,1/97 COMPLETED
18099 103-25034 COMSEC Panel Relocation Mar-97 COMPLETED
18156 104-25025 TPS Fleet Instrumentation Jun-97 COMPLETED
18170 103-25051 Orb Propellant Tfer System Mar-99 IN WORK
18189 103-25017 ISS ODS/Xtnl A/L 8/94.10/94.12/94.2/95.4/95.8/95.11/95,3/ C,COMPLETED
18189 103-25031 103-25023 ISSA/ODS CCTV Sep-94 COMPLETED
18194 104-25016 PCM Prov Mid & Fit Deck 4/94.1/95 COMPLETED
18212 103-25031 103-25021 UHF Space to Space Com 10/94,4/95,5/95,2/96,8/96,1/98,8/98 COMPLETED
18221 18392 103-25020 GOX FCV Perf Enhance 10/95.7/96 COMPLETED
18223 103-25024 Remova OMS/CF HP Bleed 10/94.12/94 COMPLETED
18235 103-25018 Add Nitro Supply 8/94,2/95 NOT INCORPORATED
18256 102-25013 Delete 102 Flipper Door May-94 COMPLETED
18305 104-25018 Two Temp Hyd Temp Measure 9/94.5/96 COMPLETED
18315 103-25026 Orb SCAR-MPLM Cooling Leo[3 2/95,10/95.1/96,3/96,6/96 COMPLETED
18315 103-25041 P/L Heat Exc Line Htrs Study Feb-98 COMPLETED
18349 104-25008 1104-26012 Shutt e MIR Docking 6/93.9/93.1/94.2/94.11/94,3/95,8/95.9/95 COMPLETED
18349 104-25017 Shuttle MIR Mission 8/94.12/94,3/95,4/95,5/95 COMPLETED

Table 3
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STS=!03 FLIGHT READINESS REVIEW

SHUTDOWN SWITCH . .
MARKING ERROR Orbiter/11-19-99

MCR REF ECN TITLE .................. EcN DA-I'ES STATUS (Schematic Incorporation)
18349 105-25008 Multi M IR OV 103 8/95 11/95,1/96 COMPLETED
t8391 105-26007 KuBand B Redund Deploy Assy Jul-94 COMPLETED
18392 .......!03-250!6 MPS GO2 FCV/SCM 6/95,3/96 COMPLETE D ..............................

18465 103-25025 Two Stage Vent Valve - ET Jan-95 COMPLETED
18555 104-25019 Gps Single String 1/95,4/95 4/95 5/95 6/95 8/95 COMPLETED
18556 ..................... 103-25028 Removal Xtnl Tank Destruct 7/95 7/96 ..........................................COMPLETED
18605 102-25014 BIk 1 SSME Instr May-95 COMPLETED
18675 102-25037 OMS QtY Gaging Probe Rem Oct-98 IN WORK

18695 , 106-25012 Av on cs Bay 3A Coo'g F ow Jan-97 NOT NCORPORATED
18700 ...... 103t25027 Relocatipn of !5 Measurements .............Jul-95 ............ COMPLETED
18722 103-'21&23 103-25031 ...........$SA Dock ng Base ................ 11/95 1/96 2/96 6/96,11/96 4/ COMPLETED
18722 105-25009 ISS Dock Base Wiring 2/96,6/96,11/96,4/97 COMPLETED
18774 104-25022 GPS Ins DTO Install 104 11/95 3/96 5/96,11/96 COMPLETED
18846 18928 104:25023 3 String Mgr GPS Impl 96,96,96,97,97,97,I 1/98 COMPLETED

18849 103-25032 !ntegration Corn Study 1/97,3/97 ON HOLD
18872 102-25016 Cooling Loop Bypass :10/97,1/98,2/99 COM PLETE D
18885 ......... i03-25033 .....ODS/OV103 MIR ................ 1/97,11/97 ................ COMPLETED
18885 105-25018 Sating !SS MIR 8 and 9 Oct-97 COMPLETED
18887 i02-25015 Solid State Recorder Interfacing Nov-96 COMPLETED
18905 ......... 103-25042 ........MEDS Uti!-Telemetry OAt 0n 5 ........... Jan-98 ....................ON HOLD
18906 18905 !03-25043 MEDS Util-]-e!emetry Option 1 Jan-98 ON HOLD ....
18933 104-25026 GPS Ins SIGI Rcvr Avion Bay Jul-97 COMPLETED
18933 105-25015 GPS S[GI Rcvr Instal 8/97,1 2/97 COMPLETED
18934- 102-25019 Four String IMU Repl w/SIGI 4/97,7!98 ON HOLD
18935 .......... 102-25021 .......Different a GPS (ADLR) May-97 .......................... COMF'L.ETEE)................... .....
18966 104-25024 Cryo Heater Control Fuse Nov-96 COMPLETED

18980 102-25020 F/C Single CelI-Perf Monitor 6/97,7/97,8/97,10/97 :COMPLETED
19008 !02-25022 S:Band Pre-amp ..... May-97 ...........COMPLETED
19016 102-25017 Vert Tail Strain Gauge-MADS 4/97,4/97 COMPLETED
19016 102-25018 Add Rudr/Sped Brake Meas-MAD 4/97,6/97,9/97,10/97 COMPLETED
19029 ....... !02-25038 Fjt CntrJPv_rSupply ........... Nov:98 COMPLETED
19033 .... 102-25035 Orb/ET Umbil Plate Gap Press Xdc 6/98,10/98,3/99 .......... COMPLETED .............
19038 104-25027 Improved MADS Study Apr-98 :ON HOLD
19046 103-25039 IVHM Heds Tech Demon (HTD)-I 12/97,3/98,1/98,5/98 COMPLETED
19047 UCN19047 !05-25019 Rep! OVHD Dock&F/W B kHd Lts ..........5/98,6/98,11/98,3/99 .....NOT INCORPORATED
19054 104-25031 Vernier RCS Heater UG Mar-98 COMPLETED

Table 3
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D&C PANEL C3 MAIN ENGINE Presenter:

tSHUTDOWN SWITCH Organization/Date:
MARKING ERROR Orbiter/11-19-99

MCR REF ECN TITLE ECN DATES STATUS (Schematic Incorporation)

19088 104-25029 Hydraulic Temp Sen Reloc 2/98,6/98 COMPLETED

19099 ' 102-25025 0MS)RcS Test Point Reiocation 2/98,4/98 COMPLETED

19112 105-25016 Wireless Video System 9/97,11/98,2/99 COMPLETED

19116 103'25037 Standard Fluid interf Aug-97 cOMPLETED

19119 102-25027 Orb Atkaline Fu Cell UG 3/98,12/98,2/99 ON HOLD

19123 19400 102-25026 Solid State ReCorder Mass Mmry 3/9817/98,4/99 IN WORK

19130 105-250i7 Fwd Blkhd F/L Coldplate Temp 8/97,11/97,4/98 COMPLETED

19229 104-25030 RMS/ODS Floodlight Redesign Jan-98 COMPLETED

19239 102-25024 Liquid Flyback Booster-Orbiter Feb-98 ON HOLD

19258 104-25033 ICS Integ Corn Study Mar-99 COMPLETED

19268 103-25045 ISSA/ODS-Ext A/L FId Thermal 8/98,8/98 COMPLETED

19274 102-25036 Hydrogen Tank Fuel Meas Study Aug-98 COMPLETED

19285 102-25029 Removal OMS X-Feed HP Bleed May-98 COMPLETED

19286 102:2503i .... oV102 SCAR wiiing foi oDs ....7/9817/9818/981i 0/98,1/99 COMPLETED

19303 102-25032 OMS/RCS=Fwd RCS Intercon Jun-98 ON HOLD

19313 102-25034 102 DFI Wiring Removal 7/98,3/99 COMPLETED

19331 103-25046 iSS/0Ds-wiring TAA L.islX _[_ 9/98,11/98 ................ COMPLETED ....

19343 103-25047 MPLM Cooling System Dec-g8 COMPLETED

19345 103-25049 Volume D Instil Eng'g Dec-98 ON HOLD

19347 104-25032 Re-installation of TACANS Oct-98 COMPLETED

19351 102-25040 Tile Gap Heating OEX Panel Apr-99 ....... COMPLETED

19362 102-25039 Drag Chute Dr Instrumentation Dec-98 COMPLETED

19362 !03-25048 D,ag _hute Dr Ins,rumen,aJon i/99,2/99,3/99 _.,_MPLETEu

19362 105-25022 Drag Chute Door instrumentation ..... _99,3/99 COMPLETED

19363 102-25041 Three Stg SCAR tnstl OV 102 Mar-99 COMPLETED

Table 3
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STS-103FLIGHTREADINESSREVIEW

D&C PANEL C3 MAIN ENGINE "Presenter:
SHUTDOWN SWITCH Organization/Date:

[ MARKING ERROR Orbiter/11-19-99
_CUMENT REV REV DATE .AST EO gO_DATE TITLE

VS7_101_2 G _t9_1 _CHE_TIC O_.M_ FE_,RECI_U_T ON& _00 8UBSyS

_S7_410119 ¢ 07_2_1 _CHEM_TICD_G R_.M_ FEE£ _EC]_U _T_ON& _CO SUB_y_TCM
VS7_101_ _ 0_tO_2 SCHEMATICOIAO_.M p8 RLL,REUEF&_ DISCONNECTSUBSyS
V_7_101_ 0_2 SCHEMAT=CDIAG_.M p8 RLL.REUEF&_ DISCO_NCCTSUBSYSTEM

_7C-410t82 01_RZ SCHEMA?[CD_G_PS HESIJBSYSTEM
VS704t0t3; _14/8S SCHEMAT[C[_P.GR._M4*ApS,HE_UBS¥SYEM
V$70.4_0142 ol/16_8 SCHEf._/_T[CD_G F_kr_.MpS$SME_TE/_FACESUBSYSTE_

_S7_41014_ 10/_ SCHEmaTiCDL_P_ M_ SS_ _TE_FACE SUe_YSTE_
VST_4101S_ 11_1_ SCHEMETICDI_E__._p8 pANELINTERFACE_'_BSYSTEM
/_7_.41_1_< t _1_ SCHEMATICD_A_R_.Mp8 pANEL_NTE_FACESUSSYSTEM
_7_10_ _/t_ _H_TIC _IAG_-_ps LJQUD LEV_ &PRES_ R_AT_N CON_SUBSYS

V87_0169 0_1_ SCHE_TIC _IA__-Mps L_U _ LEV_ SPROStRatiON CO_ SUBSYS

f_7_1029_ 01/_ SC_EMATIC_G_ MP8 F=LLRELEF& ET0 $C_NECT M_A

IS7_4_0498 * 01f15_77 8C_EMAT_ D[A_3RAMMpS,SSME_NTERFAC_MpTA_Jp_SYSTE_
VS70.41_98 I_B S_ _ O_M Mps L_U _ L_ _ PRESS_ S_YS MPTA

VST_=Z0_C_ _7_ SC_EMAT=CD=_Or_M-RCSSUBSYSTEMCO_L r_WARD _OOULE
t87_4_2 o_ _CH£MAT_ _I_M_ RCSSU_YST_ CO_OL R_HTO_S

$CHEt_AT_COIAQR_M_ RCSSUBSY_TE_CONTROLRGrit O_S _D
,S_C-_02_ 0_ SCHeMaTICO=A3P_M.AFTRCSSU_YST_ CONTROLRGHTOU9 POO

'S_0_0_0_ 0_e SCHE_AT=CO=_ eA_F_ RCSSU_SySTE_CONTROLLEFTOMS_
V_70 _08 _3_8 SCHEMATICO_O_M.A_ _CSS_SYSTEM CONTROL[ _F] OM8PO_
V_75 _9 _/_ SCHE_ 30IA_R_-_ R_ SUBSYSTEMCO_ LEFTOM£_D
VeTO4_0ZO_ _m= SC_E_T_C _lerv_.o_s SUBSySTe_CONTROL_H_ _D
V87_4_9 34_ S_EMAT_ _[AG_. _S SUBSYSteMCONTROLR_ _O
V87_4_ t _1_ SCHEMETICO_QR_M_OM8SUBSYSTEMCONTROLLEI-TpO0
VS7_4303_ 0_ SCHEMA3CDtA_3RAM.OM$SUBSYSTEMC0_TROLLEFTPO_
VS7_30402 0_Z_B. SCHEM&TiCO_M_M_ SU_YST[M CO_OL OM8KI_

VS?0_t 01 11_5_ C02 07_6 _CHEMAT_DIAO_. _ _LCELL_NTROL _yS_ EM
V_?_0_02 _16_8; SC_E_T_ DIAQ_AM-PU_LG_LLCONTROL_YSTEM
V$7_4_105 1112_ SChEMaTa3DIAG_.M. FUELCELLCONTROL_UBSY_M
VSTO_1_ 1_6_ SCHEMATa3DIAGRAM.FUELCELLCONTROL$U_y91 FM

V_7_4_112 _3_7_1 S_E_T_ D_-FUEL CELLCONTROL8U_YSTEM
VS7_4_119 )3/2_1 S_E_T_ _AG_ _EL CELLCO_OL SUBSY_T_
VST_F0122 _1_26_35 FUELCELLCONTROL
VST0-_S0_ _1_ SCH_ _M-FO_L C_LLCO_ROL SUBSYS_E_
VS70-450201 )_1_6 _2 0_6 _CHE_T[C D_Q_ _1PRESSURE_AS

_CHE_T_ _IAG_YO SUBSYSTEM

V_7_45D2D_ 12J03z¢_ SCHE_T C DIAGRAM=Cf_yo_U85YSTEM
V_7_4_ 03f_8_ SC_E_T_C DIAG_ _RyO _USSYSTEM
VS_2_ _ SC_E_T_C 0_G_" CR¥OSUBS_S'r_M
VS_4S0219 _2_3_ SCHEMATICD_Gp_M-3RYOSUBSYSTEM

VSTO-4r_0242 1_4_ _VA)3SCHE_'_TCD=_G EDO_60Ay CRYOM=SSIONEXTENSONSUB_y$
VS7_44 11/14_5 _ _H EMATIC_M.LO0.25 DAyCRYOMJ_r0NE_NTION _BS_

VS_ _0_ _TEO SCHEMATIC_AO P_M._POSUBSYS=_T_GF_T_DTES_
V_7_d_lot 03_6 -01 07_6 S_EMAT_CO_ _M.AU XILIA_y pRO_LSlONUNI_SU_SYSTF_

V_7_4_1_ _0_4 8C_EMP.TICt_LA.AF_ _U_YSTEM
VST0-_0_C_ _1_ SCH£M_ _a-_UX=U_Ry_OWE_UN=_SUBSYSTE_

VS?0_OI01 07_J76 "_1 07_7 ¢CHEMATK_DIAORAM.LAND=NGOEARCONTROL_U_y_TE _

¢CH_T_; O=AOBA_.L_N__0 0_ CO.ROLe SUBSYS_E_
;CHEmiC D_G_M. _NOrNO _R CO_TR_S _YSTEM

V87_510_ _/1_6 F03 _8_7 S_E_T_C D_M-_SE WHEEL8TEER_
VS7_510_2 08/_S4 _E_T_ _Q_. _SE WHEELSTEERNO_SYSTEM
VS7_510_ _1_ SCHEMD_AG.NO_EWHEELSTEER_NE_SUB_'_T_

V_70-St_ 0_ SCHEMATIC_1_ _- _SE WHEEL_R=N_ 8U_YSTEM
VS7_0219 _/_9 SCHEMAT_OIA_-_ EWHE_LSTEER_N_$U_STEM
veTo-Sly0= _ SCHeMaTiCO_AORA_-_,_SEWHE_LSTEER=_OSUBSYSTC_
VS7_10 02Jf_J_6 E02 _/01_7 SCHEMATICDIAl3RA_.ANT==o_,.ID&BRAKE_S'd_yST EM

VST_5_ o_1_ V_SCHE MATICOIA_M. D_O CHUTECONTROLSU_yST[M
VS7_5_2_ _1_ _&%SCHEMATICDIA__M.O_O CHUTECO_OL S_B_YST_M

¢7__7¢ 0_16_3 _CAD_SCHEM&TJ_O_RAM.PAyLQ_ R_ENT_ SU_ StSTS.-

Table
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STS-!03 FLIGHT READINESS REVIEW

e:

t:_CU_Nr REV R_V0ATE _ST__O " _o DATE T_TLE
VS_S4O11_ _ o3/_I A×_SCHEM^T,C_^_ -p_ aSrE_TONSUBSySSTS-48:
VS7_54OI_4 3 o_2 _^v _,HEM_,T_DIA__. pAyLOADR_ENT_N 8UBSys(8T8.57
VST0-_0_I_ C 07,1_3 D01 03_7_ V^X_CHEMATCO=Ar_R_-p_¥_OAO_ ONSU_SYS(STS_

V570_40122 - 1_j1_s C_O_CHE_AT_CDI_ _ .pAyLOaDRETENTION_UBS¥_(MV07_6,
VST_ NC 12_21_2 C^O_CHEMATICO[_e_.pAYLOADR_ENT©N_U_SyS_ST__2_

VST_I0_ C _1_27/_S C_,D_C_EMATICDIA_p_.pAYLOADRETE_IO_JSUBS,_S_;Ay

t_S_I_ • 0_21/__ (U)S¢_EM_I_blA_M pAYlOADRETENTIONSUB_¥S_TS.__U
VS7_6_4_ NC 07/__4 (_) SCH_TICDIAG_M.PA_OA_R_ENTION_U_Sy__TS=_4"
vs_o.s_s_ NC _7 (U_SCHeMATiCDIAGR_-_._dA6 _E_ENr=bNSUBSySSTS_

vs_l_

vs_e,,_ol_ o o7_/_4 ;AD_SHENATICDA_F_A_.pAYLOADR_'E_tT_O__USSY_8TS19_

VS70"5401_S 0_ ?AO_SCHEMATIC__RA=a.pAyLOAD_ET_NT_ONSUBS__STS-19"

V87_4021_ NC _'_6 SCHEmaTICOAGRA_t,_A,,_OAnRET_WION8U88ys Vk_l

V_70-S_2_4 8 0_ __k_(N_ EklAT_0lAGRAMpAYLOaDR_iON SUSSYSSTSS_

_v_x_HE_I_,TICD_,_ pAYLOaDR_Em' _ _SSYSr_ _STS92_

VS704_4_ _ wx _HEM_T_DIA_M _AYL_ORETENTION_$T_-701_U_SYSTEM

Table 4
103fpbu ppt 1 1/_ 8/99 230pro

oR - u US£
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STS-!03 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE Presenter:

SHUTDOWN SWITCH Organization/Date:

MARKING ERROR Orbiter/1I-19-99
OOCUMENf REV REV_DATE LASTEO EO_DA'rE TITLE

v_70_0_2 A 01_ (CAD_OHEMATCO_.GR_M.PAYLOAORETENTIONSUl_Sy817_.i

VS7_5_72 = 07y]_ sA> _ EMATICDIAG_M. pAYLOADR_E_ SUBSy__ST_2_

VST_ NC _: I_1 S_ E_T[C DIAG_M- pAYLOAOR_ SUBSyS_ST_65_
V_7_ B 1_13/8_ [_ _HEMATIC DJAG_ pA_OAD R_ ENTIONSU_yS _STS._I

V_0_8_2 C I_ B01 0_4 [V_ SCHEMAT_CO_G_AMPA__DRETENT_NSU_YST_ST_67_
VS70.540402 _ _ SCNEMATICO_A(_RAM.S_ARBDMA_=pOEF_MTCONTF_OL$L_BSYSTEM
VST_0_ E _/a_ SCHeMATiCor_ R^M.STARBOAROh_N pDEPLMTCO_£OL SUB.

V_7_2 NC 1_19_ (V_ SOH_ MATIC0_ _ pA_OAD RETENTIONSUBSYS(STS.7_
VST_ _ C _7/0_/S5 tCAD_50HEMATC D_GRAM.PA_LOAORETENTK_NSUSSYStST$_

V8_5_ NQ _7_ v_x_E_T_ OIAGRAMpA_ OAORETE_ON SU_Sy__$.78}
VST_4_4Z C _/8_ SCHEM_TIC_I^GRAM=STARBOARDMANIpOEPLMTCONTROLSU_y_T-
V_7_0449 8 0_1_86 SC_EMATICD[AGRAM.STARBD_N_p DER.MTCONTROLSUSSYSTEM
V_7_0452 B _ _ EMAT_CD_G _M. pAyLOADR_JON _U _ys _ST_.SB
V$70._0462 _ 05/15_1 V_ SCHEMATICOP,GRAMPAYLOADRETENTIONSUBSYS_$TS 8_
VS70._72 C _17_? _ $CHEMATCD_O_M =pAyLOADR_N_ _ SU_ST_ (STS.89

VS_54C_2 NC 04_8_7 ¥_ SCHE_ATCOAGg,AM-PAYLOADRETENTON_UBSySSTS._
VS7_-540492 A _ _VAX_C_E_TX_ oiA:__AMpAYLOAORETENT[ON8 UBSyS 5T_._3

VS7_2 - 0Mt_4 SCHE_T=C _IAG_._T _M_ _TOR D__MT _NT SUSSySTE_
VS?_40_ S 0_84 SCHE_T _ OIAG_ ._ RTMANI_TO_ DE_MT CO_ROL-
W70_0_2 B _/_a4 8_ EM_T[CD['_3P_M.FOre MANIF_JLATCHDEF_T CONTSUBSYS_E_
V_70_0S19 = _/_84 _ EMATIC)_G_M-_RT M_IPU_TOR DE_MT _NTR_ SUB_Y_"
V87C'_405_2 _ _/17/s_ _ EMATIC_lAa _REMOTE _N=pU LATCHARM_y_yST EM
V870-5._559 NC 0_1_ $CH£MATICDIAGRAM.REmOTEMAN=PULATOF_ARM_ySSySTEM

VST_B2 _ _10/81 _CH_MATICD_G_M.STARBD MANrPREiN _TCH _ROL SU_•
VST_9 C 0_/a3 SCHEMATIC) L_GR,._M.STARBDMANP RETT_J_TCHCO_TFtOLSUB'
V_7_702 0_t 6f84 Jo_ _110/8 _CH_TIC O_M._ M_p RE_N _3 CN_T SUSSYSTEM
VS_0S407_ _ 0_2S/81 8CHE_T_COJAG_AM._T MAN_p_ NLATCH_NTROL _,
MS7_540_0Z O _ZltS_ _E_T_ D=_M.STAR_D MA_=pARM8HLOR_$N_E_N LCI_

V_4_22 _ _83 8_EMATIC D_M STA_D MAN[pARMSHEO__SN &R_N

VS_B_ _ 0_ SCHEMATIC_G_._RT MANIpA_MSHLDR_SN & _N LCH_
VS_ _ 03_4_83 SCHEMATIC_IAGRAM._RT MANIPA_M S_LOR _SN & R_N LCH
V_7_540_3 NC 0_11_ SCH_T_C DIAG_ PAYLOADR_ENTION _U_y_ STS.]9 OPT.

VS70"560109 ; 11/07/83 SCHEMATICOIAGRAM.EXTErNALTANKDOORSCONTROLSUB.SYSTE_
v570-_0112 E _? $CHEM-_TJCOIAGp_M.EXTERNAL_AN_ DOCf_SCONTROLSUp_.Sy8*_EM
V_7_ 19 E _7 SCH_TIC DIA_RAM.E_ _RNALT_N_ DOORS_ROL _UB.SY_EM
V87_98 _ _/17_6 SQHEMATICD_ RAM.H_ _ULIC _ROL _ _

VS7_102 _1_ 8CH_MATICOIAG_M.HyO _U LICCO_R_ _YST_
VS7_8010_ 10/2_4 SCHEMATICDIAGRA_-HyORAULICCONTRC_SUP_YSTEM

SOHE_T_ DIAO_=W_T_R SpRay SOILERNO t _
V_5B011_ _ _W31_4 S_E_T_C O_G_.WATER Spry BO[LER_ _ 2 _

V_7_5801_ E 0_131_4 u_._HEMAT_ DIRHAM WATERSpry _ILERS 12 &3 SU_y.
VS7_02 E 0_/_ 8CHEMAT_ D_M.Kt _ANOA_ENNA DE_O_E_
VS7_tOS C 07/_ _CHEMAT_ DI_M KUBANO_N_ DEPLO_E_

VS?0-5_] t2 _ _1_7_S SCHEMAT_CDIAG_.KU _ _EN_ DEPLOY_ENT
VS70.5_11_ _ _3/_S _CHEMAI ; OIAG_KU B_ ANTENNAOEPLOYMENT

VST_ _ _8_ _H_ _T_ _IA__ START_CKE RDOORAC_ATO_ _U_STEM
V_8_01 C 0_6 O01 07_7 8_E_TIC _0-AI_ _ATA PROBEDEPLOYME_&HTRCO_ SUSSYS
V_7_S_02 E _14_ SCHEMA3_ D_-_R OATAP_OBEDE_Oy_NT SH_TER
VeT0_3_ B 1_1_1 SCHEMAT_ _IAG_M.AIR OA_A_OBE DE_OYME_ ANDHA_ ER
VS7_5_2 _ D_3 _CH_ATIC _IAG_M FR_N _DIATOR DE_OYM _ SUB_STEM

SCH_ ATIC_=_ _=F_EON _IATOR 0EPLOY_E_ SU_y$
VS7_2 G 04tZ?J91 SCHE_TIC D_AGRAM=ACTIVEVENTDOORSUBSYSTE_
VST_SSO5_ _ o=_s_. $_E_T_C D_O p_, *̂ CT _EVE_ DOO8Sd&_y_T_M
VSZ_59059_ C 11/_6 $CHEM_TK,_DIAGRAM.MpTAAF_ VENTSYSTEM
V$7_0Z , 0_JTt¢ SCHEM_T}CD_0 p=AM_REWINGRE$SEGRESSf '_.TCHL_TCN•

VS70-_ NC t 1/1_0 8CHEMAT_D_O _R_ INGRES_ RES_ _TCH _TC_"

V8_C_10102 . 0¢fl5_8 SC'HEMATIC£__RAM.ATMOS_ERIG REV=TALrTJ_TIONSUB,yeT EM
SCH£MATICD_AGRAM.ATMREV_rAL[_J*TIONSUBSYSTEM

VS?_t01_ E _/_ $CHE_TIC _GRAM. ATMOSP_ERC_EVFALI_TION SU_SY_T_
V_7_O2_ 01_0_ $CNEMAT_3DU_G_AM.ATMOSP_EREREVrTALZk,TK3N& PRESSURE-

V_70-S10_05 8 I_1_ SCNEMAT_DIAGP_,M.ATMOS_EREREV_TA_[Z_ _ & PRESSCONTSYSTEM
VS_I0_ _ 1_1_2 _CHE_T C DIAG_.ATMOS_ERE REV_T_N & pRESSCONTSYSTEM
V870_10_2 D _/1_ (VAX3SCHEMATICDIAG_M. C_ RE_VA£ SUBS¥STEM

Table 4 _o_o_,.,_ _:_O_r_

ORB-BO 47 US,
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STS-!03 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINESHUTDOWN SWITCH Organization�Date:

_ME_ ReV REV_DArE LASTEO EO_DATETITLE
V_02 _ _S_ S_I EMATICO_.G_N.AIRLC_KEt,IVp_NMEt,r-AL_NT _JaSysTEM
W_ - _/1_7 VA×_HEMAT=Cr_=^a_M.ARteCKE_V=_I_M_m_LCONTSUBSYSTE_
VSTC=S_12 C 0_n_S SCH_ATIC0_eR_M-M_SS m_TSU_YSrEM
VS_091_ _ I_ SCH_ATICO_O_M-MMU-_SS_T SU_y_

V$70_'_0101 _ 03/_5 8CNEMATIC_IAGI_M.NE_TI_LM_._ UNrr(IMU_NSU6SYSTEM

V87_710_22 C 01/_¢_ SCHEM_T_DI,_3_M _IRD_TA7_NSOUCER$UB.SysT_,_
V,57_71f_I_ _ _1/1_ I_C,,_E_AT_DIAGP,AMAIRDAT_T_.N_)UCERSUB._YST_
V_'/0_7101_ J _7 S_ EMATCD_GRg_,I,AIRDATA_ MP,BACKUPFLTCONTSU_V_

V870.720202 F 0._1_ SCH_^IIC[_IAC3_M._AIAp_OC__'_W_,REFLTCOST_O__R a.
VST07_0_ E 0_1_ SCH_AIIC_RN_._ATA pROC_SOF_W_*R_.FLrC_t_TM_'_PW_"

V_7_72D_31 B 04/N6 C01 07_76 _CH_MATCO_M-_puIER SyNCH_ON_T_ANDFA_LST_p

VST072023_ B _/_8_ SC_EMATC0_(3_,N CM_INSy_NNON_TIC_NANDF,_L_T_TUS

V_7_25_ _ _0k._S BO 07/01t76 $CHE_ATIC_IAGRA_,CO_P_TERIOp/CpUlNT_R_AC_eL_¥SIE_

vs?o72_5_ A 11/_0,_ ,_HEU_i_CL31AGRA_,CC_PU_ERIOP/C_J INT£RFACE_UH$¥$TE_

SCHE_AT_8LOCKD_AGP_ DATAPROCE_]NG&_O_ARE FL

WTC-7_lS c _ _IE_tATICDI_G_4"4_ERCO_tpm_ERDATB̂US_801 _NRUICB0S

V_7_,7_054_ C 0_1_ D0_ 07_6 SCNEMATC-WIR_NnOp_,NDSDATA81JS8Ul_ BU_ TH8U_

Table 4
_03fpbu,pp_ 11/18/99 2 30pro
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STS-!03 FLIGHT READ!NESS REVIEW

HUTDOWN SWITCH Organization/Date:

MARKING ERROR
DOCUMENT REI REV_DATE LASTEO EQ=DATE TITLE

_Ax_BL_K DI_G_M MED_ _FIOU _ION D_Ay _V_R _Nn
V_70.730151 MC 09_ ,vA_ __HENAT _ D_OR_LOC_EVIDE_TATUS DIV_ER
tST_730t_Z C 1_ SCRE_T_C D_O _M.T[M ER__YSTEM

V$Tm73015_ NC 0_1_ .... SCHEM&TECD[_QRAM.TM ER_ S_jI_YSTEM
tS7_730_62 E 111_ S_ E_T_ DIAQRAM.D&CE_ ERIOAL_ _ NG8U_SYSTE_

VS1_7301_2 E 08_t_1 SCttEMATK_£_[&GRAM.O_SPLAysANDC_NTROL$8U _YSTEM

V_7_730ZO_ C _9 :AT_3SCHEMAT_3_3_AGRA_ArRLOC__O_3ULEL_GHT N_38USSys'rEM
V_7_7_219 E _9 _AT_H E_T _ D_ _ MA_I_OR AR_ L _HTIN_8UBSyST_
V_70-730_2 _3 _/11_ SCHEMATICOIAGRAM.INSTRL_MENT_NU_ERIC.IC_ N_ $USSYSTE',_
VS7_730_29 C 01/24_6 SCHEMATICD_(_RAM. INSTPJNUMEF C.LIG_t_3 SUBSYSTEM
VS7_730232 F _1_ SC_E_*qC D=A(_RAMEOE_EU0 HTEDPANELSSUB.STEM

VS_73_9 E _3_ S_T_C D_G_. E_E Ll_HTEOpANeLSSUBSYSTEM

VST_ = _/1_3 _H EMAT___ _M.O&C ANNU_CIATO_8_YSTEM
V_7_730_32 _ 10115_75 $CHEMATICPlANRAM.DCKGMDL INTR/PL_LT_3$UB5_STEM
V$70-730_ B _1_5 8CHEM&TICDIAGp_M HEADOISFLAy_UBSY_'FE_
V_70.7_9 _ _5 _CHEM_TICDI_ _.H _ Up DIS_y _ 9TFM
V_7073_ A 09_1_3 SCHEMATC_IA__.CAUTIQN &WARN_N_SU_YS_ EM

V_7_7_10_ NC 11_1_ SCHEMATIC_IA_M PSA_WE_ _R_ PANELp_o_ _y

V87_7_41 12J05_7_ _)01 0_ 'z_ft7 £_EMA_D_&C_P_M.FCSCHANNEL_ONTOWARDATAPROBE.

VS_'t40102 _11_ 8CHEMATICDIAGRAMKUB_D COMM_N=C__N_ 8U_.SYSTEM

VS70-_52 _0WS2 SC_EM^T_ o_eaA_.C &T R_R_ _T "_crEn

v_7_7401_ _1_ SCHE_AT_CD_AG_-_M MUN[C_T_N &_ _CKIN_ TACANSUBSYSTEM

vsTo-74£t200 0_1_9 CHEM&TICBLOCKD_kOP_M_OMMANDTRCK=N_SU_'S _EM
VS?O-7_22Z 08/20_1 _CHEM_TIC_IAQ_-C ANDT_-_AN_ REWORK SIGNALPROCESSOR

V87_40_2 _/1_ 8_EM#_T_CD_M.C&_ P_YLOADI_E R_ATOR S S_QPR_E_.

W7_7402_ 0_ 8CHEMETIC_RA_-_UDIO COMM& TR_CKrN(_S0_._y$_E_

V87_7_S_ o_ _CHEMATICOIA_-S_ND ANTENNA_CH SU_TEM

VS70-7_26_ 1IftM_ _CHE_TIC O_G_M.COMM &_CKIN_ _.B_N_ F_ SlQ_ALPR_
VSTm7_ 1_1_3/_4 _CHEM_T_D_AORAM¢OMM&TRACKINQ8*BANDFM8_G_ALpRO3E,
VS7_740272 1_1_S4 SCHEmaTiCD_M_OM MUNIOAT_ON_ T_CK_ _.BAND_MT_"

VS_?_2_ 0_1/_ SCHEMATICDIAORAM__MMUN[CAT_NS _ T_CK_NQ_LOB_-

VS70-7_29_ 1Ift_84 SCHEMAT_DIAG_.C &T _ROUND_MMAN_ CN_FACE _C

VS7_74_2 • 11/1_ SCHE_T_ O_AO_M _ _._D _RK S_N_ p_OCESSOF

VST07_?f C _0/27_6 [3,31 _1_ S_T_C D_ _M._M ANDT_CK_ TACAh_UBSYSTEM

_$7_7_1 _ _6_6 _L_KO_G_M*COMMST_CK_SU_YSTEM
_7_7405_1 _ 0_6 SC_E_TIC D_M_OMM A_ T_CK_ UHFT_N _ E_VER
_S7_7_1 C 0_f75 DOt _07_6 £C_E_ATICDIAeR_-3OMM & TRACK_N_M_3RQWAVE_3^_ BFAM-
VS7_7=_ C 01_ SCHEmaTICD_OMM & T_CK_NG.M_R_AVE SCANB_M •

t_7_740572 _C _2 SCHE_ATIC_IA_S._ND _NTEN_A_ITC HSUB_TEM
V_7_1 B f_6 _L_K OIA_M _ ERCOMMUNICAT_N &T_KINQ 8_SyS TEM

Table 4
103fpbu.ppt 11/18/99 2:30pm



J
E

STS-!03 FLIGHT READINESS REVIEW

D&C PANEL C3 MAIN ENGINE
SHUTDOWN SWITCH

OtganizationiDate:MARKING ERROR Orbiter/11-19-99
DOCUMENT REV REV_DATELAST_EO EODATE TITLE
VST_7_I6Z o _1_4 SCHEMATICOIAGP_M-PA_OAOOATÎN_ERLE,_VER
VS7_7_1_ . 0_4 SCHEMATkCDIAG_M PJfLOADDATAI_RL_V£ R
VS_0-_SO201 S 07_ 001 07_6 SCH_T=COIAa_-OIPOWERAN0CO_ROL
VS7_7_202 O_S_ SCHEMATICmAeP,_-O=_WCR&CONTROL
IST_S02_ _ 09_g_4 SCHEMATICOIAQ_M.OEPOWERSCON_C

I_T_750_ _C 0_1_83 CAD_EMAT_DA_._T ACCELNMONgeR_yS_B_Y_TEM

V_707_ • 01_2 SCHEMATICO_AGRA_._ASTEf__MNGUN_T
V8_¢.7_0_42 • _1 _HE_ATICD_A_RN_MIDFUSE_OE_EAS_V3=,_SUSSySTEM
VS_O-750_2 C _ SCHEMATICO_AaR_-O_.HYORAUUCME_URE_ENT_

VS_-_0_ NC _ OR_W¢_e_REC-_WON_CSSU8SySSCH_M^T_CSORSTE_C¢_
VSTmT6_S B 07_21_ $_HEMAT_ DL,keRAM._NSTRUMENTATIONpCCR&CONTROLSMPTA

SCHEMATICDIAORA*_.t_A$$EAT_3UrTCONTROLSC_EWS¥$TE',_$
VS7_7_52 C _/_ SCHEMATICDIAl3FL_M_3OA$S_,T/SUITCONTROLSCREWSYSTE_

VS70-76_I _1/2_6 0_1 07_ S_ E_TICDIA__IN 0C_R DISTR[BU_ON_UBSYST_M
W_O7S0_02 01/27_ SC_E_ATICDI^0pAt_-M_INDCPOWERDISTRIBUTIONSUE_YST_',_

VS7¢-_1_ 0_/C,_76 SCHEMaTiC£_AeRA_.M_NDCEPDCB_EADBO_R__ORBTER_O_
V$7_7_3_ 07/07_ SCHEMATIC0_eP,AM.M,_rNDCPOWERO_STR_UTON8UBSYSTE_

VS70-76_Ol I_ O03 07_? SCHEMATIC_AG_A_.ACPWROIS_R̂ NOCONT8UE_ySTEM

V870-76047_ _7 _A[SCHEMATICOIAGRAM_E_ADSNTE_FACE_LOCKD_O_M
V87¢-760_1 ID/I_ EO 07_0_76 SGHEMATrC0_AGRAM.EVCO__USSyS_EM
VS7_7_2 _0/_ HOt 1_f2_1 SCH_ATC__G_.EVCONSU_y_TEM

VS_2 0_1_82 SCH_M_T_O_GRAM.DATA_¢QCONTROLC_ERA_pAyLO_BAY

VS?0.7_702 _29_8_ SCH_MAT_D_R_.MO_O__ONTR_ASSy_W_RDISTRI_U_rON

VST¢=?_ NC _4 _CH_MATIC£_AGRAM_RF_[TER(3ROUNDSUBSy_TEMEPOC
VS7_7_019_ NC _/2_q6 U_, _At_SCHE_£t_AGAEROqHERMDyN.STRUCTOyN.TP_CS

VS?¢=7_ _ 0_ SCHEMAT_D_^GP_.MPTAHYDRAUL_3NSTRU_ENTAT_O_

V_78120, NC 0_ CAD_CHEMAT_CO_RAM-N-FLIGHTR_R_EL_N_3FOWER&8C_N,
f$7_7_8 8 01/18_ S_E_AT__AQ_M-L_H_CONTROL_BSYSTE_MPT_
_S7_112 C _I_'M_0 SCHIST_ D_*_(3R,kMACCEL£ROME_ERA$$¥FLTCOKTROLSUB_ST_
tS7_7_11_ NC 11/1_ SCHE_TIC_._C_ A_SyFLT_TROL _ysTEM

tS_'t_ E 07_1/_4 _HE_,=_TICDL.c.Gp.AM.RO_^T_ON_N_ CONT_OLFLTCONTROLSUB,
_S_7_132 _ t_ SCHF_ATIC_IAe_A_PEEL__KE T_U8_ CO_ROLFLTCONTR_
tS7_-7_1_ _C 1_ _CHEI_ATK,'_Q_M_PEED8R,_KETHRUSTCONTROLFLTCONTROL-
V_7_7_1_2 _ 0628r78 _MAT_C_AG_kM.RUEtDE__DALXDCRASS?FLTC_T SU_,S_$
VS_I_ _C 01_3_I SC_E_T__AO_M.RUOO_RpE_ALX_RAShy_LTCONTROL-

Table 4
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STS=!03 FLIGHT READINESS REVIEW

Presenter:

Organization/Date:

Orbiter/11-19-99

RSC MANIFOLD 5 OXIDIZER
ISOLATION VALVE

BACKUP

103fpbu ppt 11/18/99 2:30pro
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STS-!03 FLIGHT READINESS REV!EW

i I E I Organ[zati°n/Date:
-- Orbite r/11-19-99

Manifold 5 Solenoid Valve Usage History
I_ANEFOLD5 SOLENOrDVALVEUSAGEHISTORY

pODar VALVE PARTNUMBER S_IAL 1stFUGHT # ofFLtGFIT$ REPLACEMENT REPLACEI_ENT ";_t # of
MODULE MC2844)420 NLJM_R pARTNUMBER SERIALNUJ._BERFLIGHT FLEGHTS

MC28,_*O420

FRC2 LV157 -0012 014 ST$-I 26
4/12J81

LV158 -0011 013 ST$-1 26 .0Ot_ 027 STS.107 20
4/12/81 TBD

FRO3 LV157 -00t2 033 $TS-14 26
a_0/84

LV168 -0011 03S $T$-14 26
8/3O'84

FRCZ_ LVI57 -0012 0O8 $T8-28 20
10/&z85

LV158 -COlI 026 ST$-28 20
10J3/85

FRC5 LVI_7 -0012 038 $TS*_k£ 13
,_v7f_2

LV1£8 -0011 086 8T$-4.9 t3
5'7/92

LP0t LV257 -0312 022 _T$-6 2g
4/4/83

L,V258 -O011 02f3 ST$=S 29
4J4J83

LP03 LV257 -0012 O_0 ST,S-13 24
/J6'_4

LV258 -00t 1 024 STS-13 24
4/6/84

LP04 LV257 .0012 _ 8T8-25 20
6/_7/8S

LV258 -C011 0O7 ST_-25 20
6Jl7/95

LP05 LV257 -0012 O4O $T$-50 t5
&t25/92

LV2,_8 -CO11 037 STS-SO t$
c=_srg2

_P01 LV357 .0012 032 STS-6 27
,U4J83

LV3FJ8 ,0011 009 8T8-6 25 .ool t 028 STS-P,9 2
¢'/#83 1/'22/98

_P03 LV3S7 -00t2 031 STS-14 27
&'30J84

LV358 -o3_ 025 $TS,14 27 .oo_1 o13 STS-lO3 26
6/30/84 TSD

_P04 LV357 -0012 029 ST8-24 20
4J2_/85

LV'3,_8 .0011 027 _T$-24 20 .0Oti 009 STS-I01 25
4/29t8_ TBD

:_pos LV3_7 *C_312 03g STS-,_O 14
6J25/$'2

LV3,_ .OOll 023 ST_-_ 14
6/2r,/92

103fpbu.ppt 11/18/99 2:30pro
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STS-!03 FLIGHT READINESS REVIEW

OrganizationiDate: j

HYDRAULIC MAIN PUMP TORSION SPRING
BACKUP

103fl3bu ppt 11/18/99 2:30pro
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STS-!03 FLIGHT READINESS REVIEW

,ORSI' """"ON SPRING _a!ioniDate: W
Orbiter/11-19-99

Observation:

• One of the two main hydraulic pump torsion springs
was out of the hanger
• Wear noted along the side of the hanger and the housing
• Found during failure investigation of pump, MC281-0029-

0008 S/N 192323, for unrelated ATP failure. (leakage at
front housing/mounting flange split line)

Concern:

• Pumps in the field may have the same problem
• Improperly assembled pump with the torsion spring out of

the hanger, could cause erratic discharge pressure and
loss of associated APU/HYD system (1R2)

Acceptable For STS-103 Flight:
• Correct pump torsion spring installations have been

verified by x-rays
®Springs properly installed in their respective hangers,

will remain in the hanger
° Hydraulic system is acceptable for flight 103fpbuppt11/18/992:30pm

oRB-Bus4 USA
Unlte d _gpa_e .¢_/liance



STS-103 FLIGHT READINESS REVIEW

j TORSION SPRING Organization/Date:Orbiter/11-19-99

TORSION SPRING

SPRING RETAINERS CAM PLATE
IMPROPER
INSTALLATION

DISCHARGE

PORt INPUT DRIVE SHAFT

SHAFT AND BEARING
iNLET PORT SUBASSY

BARREL

CASE DRAIN PORT

NOTE: COMPENSATOR, EDV (ELECTRO DEPRESSURIZATiON VALVE)
AND STROKING PISTON NOT SHOWN
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STS-!03 FLIGHT READ!NESS REVIEW

[ TORSION SPRING _Organizati°n/Date:

SPRINGRETAINERS_.__

HANGER

Torsion Spring Seated in Hanger
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STS-!03 FLIGHT READINESS REV!E_,_,

Damage on Mounting Flange Housing
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STS-!03 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMPTORSION SPRING Organization/Date:

Hanger Subassembly
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STS-!03 FLIGHT READINESS REVIEW

I q,,,,nM_lqI,Jl_l 01"1"i11_11_i l urg anjzau°nluam:
Orbiter/11-19-99

Discussion:

• Reviewed flight data and ATP data

° No indication of erratic or degraded performance

° Reviewed failure history

• SRB pump inspections found pump with both springs not
in hanger cradles (pump passed all ATP requirements)

• No previous report of this problem in Orbiter PRACA
data base

• Reviewed design

• Methods verified that could result in improper
installations

• Design precludes properly installed spring coming out of
hanger during operation (requires g-loads of 2500 + g's)

• ABEX determined pump can not be assembled if springs
are swapped during assembly
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STS-!03 FLIGHT READINESS REVIEW

j TORSION S=-'R,NG j°Orrgb_iear;i°l!la;_e99

Discussion: (Cont)

= Reviewed history of failed unit

• Pump was disassembled in 1996

• Most likely cause of the failure is improper
assembly

= Verified capability of x-ray to detect spring in hanger

• Obtained sample x-ray from supplier

• X-rayed pump (engineering test unit) at Downey as a
proof of concept for x=raying the OV-103 pumps

° OV-103 x-ray's complete

• All springs verified installed in their hangers

• All other vehicles x-ray's at KSC complete

• All springs installed in proper position

103fpbu ppt 11/18/99 2:30pm

_ _R_E/A V'_ ORB-BU 60 USA
United Space A/llance



STS-!03 FLIGHT READINESS REVIEW

Ofloiter/11-19-99

Risk Assessment:

• Worst case failure could result in pump cam plate jam
®Jammed cam plate results in loss of pump function

(Crit 1R2)

" However, pump design appears to be able to preclude
jamming

Acceptable For STS-103 Flight:

• Correct pump torsion spring installations have been
verified by x-rays

• Springs properly installed in their respective hangers,
will remain in the hanger

° Hydraulic system is acceptable for flight
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STS-!03 FLIGHT READINESS REVIEW

TO RSIO N SPRING O_g.oi,atioo;D.to:

Follow-On Actions:

• Certificationdeviationbeing processed to allow
usage of both numeric and pictorialspring retainer
configurations called out on Abex assembly
drawings

" Deviation will be in force pending approval of
Engineering Design Change Proposal (EDCP)
for both spring retainer configurations
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; STS-1O3 FLIGHT READ!NESS REVIEW

HYDRAULIC MAIN PUMP Presenter: !
TORSION SPRING OrganJz.tioniDate:tl

Orbiter/11-19-99 I
Pedigree of Failed Pump (SIN 192323) Has Been Reviewed

• Built in 1982 MC281-0029-0006
• Installedon OV-103 system 2 since first flight of OV-103 (21 flights)

• Removed during OMM (1995).
• Sent to the supplier for mod to -0007 (depress piston cap), then to

-0008 (depress solenoid wire harness)
• At the supplier, the front housing exhibited scratches and removalof the

hard coat anodize in the stroking piston bore.
• The housing was repaired
• The pump was reassembled and passed ATP (1996)

• Modified with sleeved depress piston cap
• Modified with improved solenoid wire harness

• Installed on OV-105 system 3 at KSC after OMM (1998)
• Rew one flight: STS-89 removed postfiight due to leakage at pump

outlet/flexhose interface (ref. KB3980-010)
• 1999 KB3980-010 Outlet leakage failure analysis: Tested at vendor for

over an hour at high temperature (240 F) and full flow. No external leakage
at outlet fitting. Additional testing varying flow from 0 to full flow detected
small amount of leakage (approx. 2 drops/minute). Outlet fitting was
removed and sent to Downey for F/A. No radiai scratches found. UA

®Outlet fitting replaced. Performed ATP. Leakage at mid-flange
(front housing / mounting flange housing ). Opened up the pump
and found housing and hanger damage indicating one of the
torsion springs was outside the hanger (ref. AE1848-010)
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STS-103 FLIGHT READINESS REVIEW

HYDRAULIC MAIN PUMP Presenter:, !
TORSION SPRING Organization/Date: I

Orbite r/11-19-99 I
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STS-103 FLIGHT READINESS REVIEW

TuRS,ON SPR,Nu i_ : i
Orbiter/11-19-99

,, ABEX indicated that both installation techniques result in
identical pump performance

_-_ .087"

Retainer installation Retainers installed properly
of the subject pump
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= STS-!03 FLIGHT READINESS REVIEW

j I jOrganization�Date:
Orbiter/11-19-99

I I springGrooves

.

Retainer
Grooves
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STS=!03 FLIGHT READINESS REVIEW
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STS-!03 FLIGHT READINESS REVIEW

HYDRAULIC MAIN
TORSION SPRING Organization/Date:
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STS-!03 FLIGHT READINESS REVIEW

, =

Organization/Date: I

EXTERNAL TANK GO2 2 INCH
DISCONNECT FAILURE ON ET-106

BACKUP
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STS-103 FLIGHT READINESS REVIEW

I_._U|_l|_ll_l._/ PJ-_|LUMI_ U|_I I" | =|U_ Organization/Date:

DATE SIGNIFICANT EVENT
MR/DR

2/19/97 POPPETS FROM LOT 6-7059 MACHINED AT EVAD. QUANTITY OF 4.
3/28/97 AFTER HONE & LAP, PAPER SPECIFIES SPECIAL HANDLING ON 2 POPPETS. REQUIRED CHROME BUILDUP

ON UNDERSIZE END. REQUEST MAX PLATING THICKNESS OF 0.0005"
4/3/97 CHROME PLATING PERFORMED BY DIXON HARDCHROME.

4/14/97 DR 68330 1 OF 4 POPPETS FLAGGED FOR OUT OF ROUNDNESS (0.3089 - 0.30895).
4/14/97 6-7059 LOT SPLIT INTO 2 LOTS: 6-7059 - DR 68330 POPPET, S/N 7413-6. 6-7059A - REMAINING 3 POPPETS,

S/N 7413-1,2, & 3

4/21/97 DR 68330 POPPET (7413-6) DISPOS[TIONED FOR USE "AS IS"
4/28/97 DR 68388 ALL 4 POPPETS ARE FLAGGED FOR CHROME PLATING ISSUES. 2 HAVE TOOL MARKS/SCRATCHES. 2 ARE

NOT POLISHED 100%. CANNOT REPOLISH BECAUSE ACTUAL DIAMETER IS TOO LOW (0.3087). DISPO TO
RETURN TO B/P BY GRINDING AWAY EXISTING PLATING AND REPLATE. SENT TO CPPG

5/20/97 DR 68395 CONCENTRICITY DISCREPANCY (0.004", S/B NMT 0.00I ") ON POPPET S/N 7413-6.
5/21/97 LOT 6-7059A POPPETS (3) SENT TO STOCKROOM.
6/12/97 POPPET 7413-6 REWORKED (DR68395) AND RETURNED TO PRINT. CORRECTIVE ACTION IMPLEMENTED

TO SEND ALL FUTURE MACHINING TO OUTSIDE SOURCE.
6/18/97 POPPET 7413-6 SENT TO STOCKROOM.
7/30/97 DISCONNECT 1222 WITH POPPET 7413-6 INSTALLED COMPLETES BUILD PROCESS AND PASSES ATP.

Aug-97 DISCONNECT 1222 INSTALLED INTO LO2 El 101 AT PALMDALE.
10/20/97 DISCONNECT 1222 ET SIDE FLANGE LAPPED

10/27/97 DS1311 DURING RECHECK OF HEIGHT MEASUREMENTS AFTER 17" DISCONNECT INTERFACE SURFACE LAPPING,
1222 POPPET STEM IS OFF CENTER BY 0.0035". DISCONNECT WAS RECENTERED.

Mar-98 DISCONNECT 1222 REMOVED FROM UMBILICAL DUE TO 17" DISCONNECT TORSION BAR PROBLEM.
Feb-99 DISCONNECT 1222 REINSTALLED INTO LO2 UMBILICAL El 101.

May-99 ILO2 UMB L CAL E 101 DEL VERED TO MAF
11/1/99 IFIRST PRESSURIZATION CYCLE OF LO2 TANK ON ET106. BLOWING LEAK DISCOVERED AS FLEXHOSE

1986 NONE STS-!03 ET GH2 2" DISCONNECT (SIN 1198) MANUFACTURED. POPPET CHROME PLATING PERFORMED BY
MODERN PLATING CO. NO DR/MR HISTORY DURING BUILD OR PALMDALE UMBILICAL ASSEMBLY.
UMBILICAL WAS NOT REWORKED FOR 17" DISCONNECT TORSION BAR ISSUE.

1991 NONE STS-103 ET GO2 2" DISCONNECT (SIN 1216) MANUFACTURED. POPPET CHROME PLATING PERFORMED BY
U.S. CHROME. NO DR/MR HISTORY DURING BUILD OR PALMDALE UMBILICAL ASSEMBLY. UMBILICAL WAS
NOT REWORKED FOR 17" DISCONNECT TORSION BAR ISSUE.
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STS=!03 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCH
DISCONNECT FAILURE ON ET-i06 Org niztion/D te:

Orbiter/11-19-99
OMRSD WAD the OMRS is Implemented in Requirement titie.'Description Pass/Fail Criteria

Orbiter Inspections prior to ro/lout (OPF'_
V41BVO.038-D(GO2} Job Gard20013 / 20012 PD4/PD5 PRE,SSDISC INSPEC_ION
V41 BVO,O3_-E(GH2) VERIFYVALVEIS JNCLOSEDPOSITIONAND NO VISUALDAMAGE

INSPECTALLEXPOSED iNTERNALSURFACES
OF DISCONNECT FORDAMAGEAND
CONTAMINATION

INSPECTPD4DISC _NTERFACE VISUALLYFREE
METALSEALINGSURFACE (REF R-2) OF NICKS,RADIAL

SCRATCHES,GOUGES
CRACKSAND
CONTAMINATION

MEASUREGAP BETWEENPOPPETGUIDE 0 010 INCHMAX
BUSHINGAND SUPPOF_WEB VERIFYBUSHINGIS

POSITIVELYRETAINED

VISUALLYINSPECT ACCESSIBLESURFACES VERIFYNO CRACKS
OF DOWNSTREAMSUPPORTWE8 USINGVESUALINSPECTION

V4"[SVO,020 JC 20009"20010 MPSORB/ET DISCONNE_YrCLE,CkNING
V41BVO#20"-B{GO2) PD4 PRESS DISCCLEAN WsuaLlyClean
V41BVO#20*E (GH2) PD5 PRESS DISCCLEAN Visual& UItra',4olet

V41BUO.330 JC 20009/20010 MPS COMPONENTCAVITYINSPECTION
V41BUO,330-A(GO2} INSPECTCAVITY AROUND2"GO_JGH2 NO METALUOPARTICLES
V41BU0.3304B(GH2) DISCONNECT ENTERNALAND EXTERNALTO AFT ALLOWED

FUSELAGE NO NON-METALLIC
PARTLCLESLARGE
ENOUGHTO CHANGE
THE MOVEMENT
CHARACTERISTICSOF
THE 2" DISC ALLOWED

iNSPECTCAVITIESSHOWN BY FIGURE10 NOVISIBLE
OF ML0510-0023/ML0510-0022INSIDE CONTAMINATEONALLOWED

V41SUO,190 J@20009/20010 PD4,50RB/Er PRESS DISCALIGNMENT/FUNCT
VERIFY ALIGNMENTOF ET/OR8
LH2 & LO2UMBILICALASSY
PRESSURiZATiONDISCONNECTS

ALIGNMENTVERIFICATION DISCONNECTPOPPET
STEMCENTERTO BE
WITHIN 1/32INCH
OF ALIGNMENT

OPEN ANDCLOSE THE E-INCHDISCONNECT NOBINDING
POPPET MANUALLYBY DEPRESSING WITHSMOOTH
POPPET STEM OPENINGAND

ANDCLOSING
MOTION

INTERNALPRESSURE AMJ3_ENT

V41BUO.190*A(GO2) PD4 PRESSDISC ALIGNMENT/FUNCTIONAL
V41BU0.190,-B(GH2) PD5 PRESSDiSC ALIGNMENT/FUNCTIONAL

V41GEN,230 JC 20009/'20010
Blanketpressure is requiredexceptfor:
LO2JLH2JGO2JGH2systems-RoJbutfrom OPF toVA8
throughOrb_ter/ETMateuntiJ}nitialOrbiter PowerUp

Orbiter Inflight Checkout
DV41AYO*200(GO2) CataRetrieval POSt-MECOpressuredecayof the pressud;_tion 15scimplusthe sumof the kno_ I_kag_ of
DV41AYO.210(GH2) systems componentsw_hlnthe system
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STS-103 FLIGHT READINESS REVIEW

Presenter:

EXTERNAL TANK GO2 2 INCHDISCONNECT FAILURE ON ET-106 Organization/Date:
[ Orbiter/i i -i 9-99

OMRSD WAD the OMRS is Implemented in Requirement title/Description Pass/Fail Criteria

ET Checkout (in C/O Ce/i)
T41QAL,060 T1102 andT1248 lnspect ET/Orb mating surfaces Verfy matingsurface free of nicks, gouges, scratches
T41QAL.O60-B PD4 2" GO2 DISCONNECT Verify mating surfaces and interiorfree of foreign material
T41QAL.060-C PD5 2" GH2 DISCONNECT and visiblyclean using white and ultraviolet(02 only) light

No raisedmeta[allowed. Design
Eng.assessment req'dfor any
condition beyondinsp. allowable

T41QAL.085 Tl102 2" GO2/GH2Disconnect Inspection Verfy no nicks,gouges, scratches, or audible leakage
T41QAL.085-A Visuatlyinspectaccessibleareas of disc, including: Verify mating surfaces and interior free of foreign material
T41QAL.087-8 supportweb, bushing, cap screws, cap assy. andvisibIyclean usingwhite and ultraviolet (02 only) light

No raisedmetalallowed. Design
Eng.assessment req'dfor any
conditionbeyond insp.allowab[e

TOOGEN.040 T1102 and T1248 PHOTOGRAPHICREQUIREMENTS
T00GEN.040-H(GO2) PD4 2"DISCONNECT
T00GEN.040-1(GH2) PD5 2" DISCONNECT

103fpbuppt11/18/992:30pm
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STS-!03 FLIGHT READINESS REVIEW

j U| tOrganizati°n/Date:
Orbiter/11-19-99

OMRSD WAD the OMRS is Implemented in Requirement title/Description Pass/Fail Criteria Additional Notes

ET/Orbiter Mate Operations (VAB)
SOOHCO.400 S0004 2-in Disc Mating/Alignment Visually Verify pressurization Poppet stems fully aligned
SOOHCO.400-D ((302) Disc Poppet Stems are in
SOOHCO.400-E (GH2) alignment within I/2 diameter.

2-in Disc Stem diameter is
,310 inches

Orbiter/ET Interface Leak Checks (VAB)
sooooo.08o-c (GH2) Vl149 PD5 2" I/F seal L/C 6 psi 5.5-9.7 psig 30 scim max 2.56 scims at 7psig

FLt 26 1,94 scims
FLt 25 0.60 scims
FLt 24 0.11 scims

SOOOOO.081-B (GO2) Vl149 PD4 2" VF seal L/C 6 psi 5.5-9.7 psig 11 scim max 7.47 scims @7 psig
FLt 26 2.72 scims
FLt 25 2.38 scims
FLt 24 2.10 scims

Helium Signature Test (Pad)
s00000.081-c v1202 PD4 2" GO2 l/F seal L/C 400 psi 185 scim max
SOOOOO.080-D PD5 2" GH2 I/F seal L/C 400 psi 185 scim max
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